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fiaSTRfiCT 



DEFP«^/B ARE PROGRAMS DESIGNED TO DETECT AND REPORT uCGIC 
FAULTS IN THE FPil-C FLOATING POINT PROCESSOR (FPP,, 
THEY CONSIST OF 237(8) INDIVIDUAL TESTS DESIGNED AND 
SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY LOGIC FAULTS 
AT A niNlNUn HARDWARE/SOFTWARE LEVEL. THESE TESTS ARE 
PARTITIONED INTO THO STAND-ALONE PROGRAMS AS DESCRIBED BELCU. 

A. BASIC INSTRUCTION TESTS 

DEFPA CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION 
TESTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE INSTRUCTIONS. 
LOGIC OPERATIONS, AND DATA PATHS USED BY THE MORE COMPLEX 
INSTRUCTIIWS SUCH AS MULTIPLY AND DIVIDE. 

B. MULTIPLV:;raDE-AND ROM TESTS 

DEFPB CONSISTS O^ A LOGICALLY SEQUENCED SET OF TESTS 
FOR THE MULTIPLY. MODULO. DIVIDE INSTRUCTIONS. AND THE 
MEMORY MflNAGEl€Nt ROMS FOLLOWED BY A TEST OF AlL THE 
LOCATIONS OF THE A-BRANCH. NO-MEM BRANCH. AND ADX ROMS 
THAT HAVE NOT PREVIOUSLY 6eEN TESTED. ThIS LAST TEST IS 
ALSO USED TO VERIFY THE "DISABLE INTERRUPT" BIT IN THE 
CONTROL STORE OF T« FPP. 

UPON DETECTION OF A LOGIC FAULT AN "ERROR SERVICE" ROUTINE 
IS CALLED THAT REPORTS IT AS HARD COPY ON THE CONSOLE 
TERMINAL DEVICE. THE ERROR SERVICE ROUTINE ALSO FACILITATES 
OPERATOR CONTROL OF THE PROGRAM SEQUENCE VIA CONSOLE SUITCH 
REGISTER OPTIONS. AFTER REPORTING THE ERROR. THE PROGRAM 
CONTINUES ON ITS NORMAL SEQUENCE UNLESS MODIFIED BY THE 
OPERATOR ACTIVATING A SWITCH, SUCH AS "HALT ON ERROR". 

C. IMPORTANT NOTE 

THE ERROR REPORTS IN THESE PROGRAMS ARE BASED UPON THE 
KNOWLEDGE THAT ALL PREVIOUS TESTS ARE FAULTLESS AND THAT 
THERE IS ONLY ONE SINGLE POINT FAILURE IN THE PROCESSOR. 
THIS MEANS THAT IF EITHER PROGRAM. OR THE PROGRAMS 
THEMSELVES, ARE NOT RUN IN SEQUENCE, THE ERROR MESSAGE 
MAY NOT BE VALID. 

REQUIREMENTS 
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POP 11/45.55, OR 70 PROCESSOR WITH OPERATORS CONSOLE 
LA3G OR e6uIVALENT TERMINAL. A KWli-L OR KWll-P OR Ei 
CLOCK, AND AN FPll-C FLOATING POINT PROCESSOR. 
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1S2 2.2 STORAGE 
15H 

15S BOTH OEFPfl AND OEFPB REQUIRE l&K OF tlEHORY TO LOAD ANC FJH. 
1S6 

1|7 2.3 FRELlMIhrtSY PftOSRflflS 

:lo BOTH PR0CPA1S REQUIRE THE CPU CLUSTER AND IbK OF MEMORY 

:&1 TO BE WORKING PROPERLY. DEFPB REQUIRES THAT OEFPA HAS 

182 RUN SUCCESSFULLY. 

IIh 3. LOADING PROCEDURE 

IfeS 

167 3.1 METHOD 

IbB 

170 FOR A POP 11/45 OR 55 SYSTEM THE PROGRAMS WILL BE ON PAPER 

171 TAPE. DEFPA WILL CONSIST OF TWO TAPES. BOTH THESE TAPES 
rl MUST BE LOADED TO RUN THE PROGRAM. 

173 

174 FOR A PDF 11/70 SYSTEM THE PROGRAMS WILL BE SUPPLIED ON 

ITS THE DIAGNOSTIC MEDIA. REFER TO THE XXDP OPERATING MANUAL 

FOR FURTHER INFORMATION. 



176 
177 

i7E H. STARTING PROCEDURE 
i7S 

IB*^ 

181 H.l CONTROL SWITCH SETTINGS 

iP SEE SECTION 5.1. 

165 

IBb H.2 PROGRAM AND OPERATOR ACTION 

1B7 
166 



1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3) 

2. LOAD ADDRESS 200. 
191 3. SET SWITCHES (SEE SECTION 5.1) 
top 4 PRESS START 

193 S! THE PROGRAM(S) WILL LOOP AND AN END OF PASS 

194 MESSAGE WILL BE TYPED EVERY PASS. 
195 
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5. OPERATING PROCEDURE 

198 

199 5.1 OPPERATIONflL SUITCH SETTINGS 

200 — 

SOi 

|0| THE SUITCH SETTINGS RRE: 

2C4 5U<15>=1 ... HflLT ON ERROR 

£35 5U<14>=1 ... LOOP ON CUMENT TEST 

e% 5U(13>=1 ... INHIBIT EIWOR TYPE OUTS 

207 SU<12>=1 ... SKIP fCNORY MfiNftGEMENT TESTS (DEFPB ONLY) 

208 SU<11>=1 ... INHIBIT ITERflTIONS 
c09 SU<10>=i ... RING BEU ON ERROR 

210 SU<g>=l ... LOOP ON ERROR (ERROR COUNT IN DISPLAY REGISTER) 

211 SW<8>=1 ... LOOP ON TEST IN SWS<7:0> 

212 SU<B>=0 ... LOAD MICRO-BREAK REGISTER WITH Sys<?:0> 
2'3 

214 5.2 SUBROUTINE ABSTRACTS 

215 

21£> 

217 5.2.1 SCOPE 
218 

219 THIS SUBROUTINE CAU (VIA AN lOT INSTRUCTION) IS PLACED 

220 BETWEEN EACH TEST. IT RECORDS THE STARTING ADDRESS OF 

221 EACH TEST IN LOCATION "iLFADR" AND "JLPERR" AS IT IS 

222 BEING ENTERED, IT ALSO CONTROLS TEST ITTERATION, AND LOOPING. 

223 5.2.2 ERROR 
224 

225 THIS SUBROUTINE CALL (VIA A EMT INSTRUCTION: IS USED TO 

22b REPORT ALL ERRORS. (REFER TO £>) 

227 

228 5.2.3 TRAP CATCHER 
22S 

230 A -.+2" - "HALT" SEQUENCE IS REPEATED FROM LOCATION 0 TO 

231 LOCATION 77b TO CATCH ANY UNEXPECTED TRAPS (EXCEPT 4, 24 

232 114. AND 244). THUS. ANY UNEXPECTED TRAPS UILL HALT AT THE DEVICE 

233 TRAP VECTOR +2. (TRAP VECTOR+4 IN ADDRESS DISPLAY LIGHTS) 
234 

235 5.2.4 SPURIOUS TRAP CATCHER 

23& 

237 THERE ARE THREE ROUTINES TO HANDLE UNEXPECTED TRAPS TO 

238 LOCATIONS 4 (CPU ERROR), 114 (PARITY ERROR), AND 244 

239 (FPP INTERRUPT), THE ROUTINES PRINT A SHORT MESSAGE 

240 FOLLOWED BY THE PROGRAM COUNTER (PC) OF THE ERROR CALL 

241 (ERRPC). THE PC AT THE TIME OF THE TRAP (PCOFTRP). AND 

242 THE APPROPRIATE ERROR REGISTER. 
243 

244 5.2.5 TRAP 
245 

24b A NUMBER OF SUBROUTINES ARE CALLED BY THE TRAP INSTRUCTION. 

247 FOLLOWING ARE THE CALLS USED AND THE LABEL OF THE STARTING 

248 ADDRESS OF THE SUBROUTINES. 
249 

250 5.2.5.1 TYPE (STYPE) 
251 
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ROUTINE TO TYPE ftN ASCII STRING ON THE TTY. 

THE ROUTINE WILL INSERT R NUflBER OF NULL CHftRfiCTERS ftFTER 
fl LINE FEED. 

5.2.5.2 TYPOC (ITYPOC) 

ROUTINE TO CONVERT ib-fllT BINARY NUMBER TO 0 6-DIGIT 
OCTAL NUMBER AND TYPE IT. 

5.2.5.3 FL20 (fFL20) 

ROUTINE TO CONVERT fl 32-BIT FLOflTING POINT NUNBER TO 
A 13-DIGIT OCTAL flSCIZ NUMBER IN THE FOLLOWING FORMAT: 

U XXX YYY ZZZZZZ 

UHERE 14 = SIGN BIT 

X = 8-BIT EXPONENT (RIGHT JUSTIFIED) 

Y = FRACTION BITS <57:51> (RIGHT JUSTIFIED) 
Z = FRflCTION BITS <50:35> 

5.2. 5. M FLD20 ($FLD20) 

ROUTINE TO CONVERT A bH-BIT FLOATING POINT NUMBER TO 
A 2b-DIGIT OCTAL ASCIZ NUMBER IN THE FOLLOWING FORMAT: 

U VVV MiJU XXXXXX YYY YYY ZZZZZZ 

WHERE U = SIGN BIT 

W = 8-BIT EXPONENT (RIGHT JUSTIFIED) 

U = FRACTION BITS <57:51> (RIGHT JUSTIFIED) 

X = FRACTION BITS <50:35> 

Y X FRflCTION BITS <34:19> 
Z = FRACTION BITS <1B:03> 

5.2.5.5 TYPOS (5TYPDS) 

ROUTINE TO CONVERT fl Ib-BIT BINARY NUMBER TO A 5-DIGIT 
SIGNED DECINAL NUMBER AND TYPE IT. 

5.2.b POWER DOWN AND UP 

THIS SUBROUTINE CALL (VIA A POWER DOWN) SAVES THE GENERAL PURPOSE 
REGISTERS AND PSU UPON A POWER DOWN. WHEN POWER IS RESTORED A MESSAGE 
IS TYPED AND THE CURRENT TEST WILL RESTART. 

5.2.7 CLOCK HANDLER 

IN DEFPA THIS ROUTINE SETS UP THE LINE CLOCK TO INTERRUPT 
THE CENTRAL PROCESSOR EXACTLT ONE CLOCK PERIOD 
AFTER THE ROUTINE IS EXITED. 

IN DEFPB THIS ROUTINE HANDLES THE CLOCK INTERRUPTS AND 
CONTROLS THE NUMBER OF SECONDS THAT THE ROM TEST IS 
LOOPED ON. 
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5-3 OPERfiTW ACTION 

3il 

3:| NEITHER PROGRMI REQUIRES OPERATOR INTERVENTION. 

^13 
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ERROR HALTS AND DESCRIPTION 



1^ 



32S 
32S 
330 
331 
332 
333 
334 
335 
33& 
337 
338 
339 
340 
341 
342 
343 
344 
345 
34£, 
347 
346 
349 
350 
351 
352 
35: 
35' 
355 
35b 
357 
358 
359 
3b0 
3E>1 
3b2 
3b3 
3b4 
3b5 
3bb 
357 
3b8 
3b9 
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7.1 



THE FOLLOWING DESCRIPTION PERTfilNS TO QCTll AND STfiND-ALONE 
OPERATION. 

UHEN AN ERROR IS ENCOUNTERED THE CALL TO^THE^^^^^,^,^ 
ERROR ROUTINE IS MADE AND AN ERROR MESSAGE PERTAINING 
TO THE ERROR WILL BE TYPED. EACH ERROR 
TYPE OUT WILL CONTAIN THE FOLLOWING: 

1. AN ERROR MESSAGE 

2. A DATA HEADER 

3. A DATA STRING 

THE DATA STRING WILL CONTAIN. AT A MINIMUM. THE ERROR PC 
AND THE TEST NUMBER. IN S0m£ CASES THE EXPECTED AND ACTUAL 
VALUES OF A REGISTER ARE ALSO INCLUDED. 

FLOATING POINT DATA IS TYPED IN THE FORMAT SHOWN IN 
5.2.5.3 OR 5.2.5.4. 

REFER TO THE LISTING UNDER JERRTB FOR THE TYPES OF ERRORS 
THAT CAN OCCUR. 

ERROR RECOVERY 

SW<15:g>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO TO 

THE START OF THE NEXT TEST AFTER THE MESSAGE 
IS TYPED. A FEW TESTS ARE DIVIDED INTO 
SECTIONS. IN THESE TESTS AN ERROR WILL CAUSE 
EXECUTION TO GO TO THE NEXT SECTION. 

SW<15>=1 - AFTER THE ERROR MESSAGE HAS BEEN TYPED THE PROGRAM 
Will HALT. PRESSING THE CONSOLE CONTINUE WILL 
CAUSE THE PROGRAM TO CONTINUE AS IF SW<15>=0. 

RESTRICTIONS 



7.2 



STARTING RESTRICTIONS 



THE USER SHOULD ENSURE THAT EITHER A LINE CLOCK OR A 
PROGRAMMABLE CLOCK IS INSTALLED TO OBTAIN MAXIMUM 

iPa LInPcLOCK^iI'nOT installed a message is typed (ON FIRST 
PASS) AND THE PROGRAM CONTINUES WITH THE NEXT TEST. 

OPERATING RESTRICTIONS 
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37| 9. Ni5C£LLANE0US 

375 8.1 EXECUTION TIHE 

Q. DEFPA 

J THE FIRST PASS TAKES APPROXIMATELY 5 SECONDS. 

3|1 ALL SUBSEQUENT PASSES TAKE APPROXIMATELY 2 MINUTES. 

2|§ S. DEFPB 

385 THE FIRST PASS TAKES APPROXIMATELY 30 SECONDS. 
|p ALL SUBSEQUENT PASSES TAKE APPROXIMATELY 90 SECONDS. 

386 B.2 STACK POINTER 

389 

390 

391 THE STACK IS INITIALLY SET TO 1100. 
392 

393 8.3 PASS COUNT 

39M 

395 

3% THE PROGRAM MAKES ONE PASS FOR EACH END OF PASS MESSAGE. 

397 THE END OF PASS MESSAGE DESCRIBES THE TOTAL NUMBER OF 

398 PASSES COMPLETED AND THE TOTAL NUMBER OF ERRORS SINCE 

399 THE LAST END OF PASS MESSAGE. 
400 

401 8.4 ITERATIONS 

402 

403 

404 THE FIRST PASS OF THE PROGRAMS MILL AUTOMATICALLY INHIBIT 

405 ITERATIONS. ALL SUBSEQUENT PASSES WILL PERFORM FULL, 
40b (2000 DECIMAL) ITERATIONS. 
407 

406 8.5 SPECIAL REGISTERS 

409 

410 

411 NONE 
412 

413 B.b T-BIT TRAPPING 

414 

415 

416 NONE 
417 
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418 3.7 OSCILLOSCOPE SYNC POINTS 

419 

420 

421 SU<8>=0 CAUSES SWITCHES <7:0> TO BE LOADED INTO THE MICRO- 

4I2 BREAK REGISTER IN THE FPP. THIS LOAD OCCURS IN THE SCOPE 

423 AND ERROR ROUTINES. WHEN THE FPP GOES THROUGH THE ROM STATE 

424 SELECTED BY SWITCHES <7:0>. A PULSE IS GENERATED AND IS 

425 AVAILABLE ON THE BACK PLAN^ ON PIN: 
426 

427 D05B2 (DB2 ON SLOT 5) 

IP SINCE CERTAIN TESTS USE THE MICRO-TRAP FEATURE FOR FAULT 

430 ISOLATlOr. THE MICRO-MATCH SYNC ROM STATE CANNOT BE SELECTED 

431 FROM THE SWITCHES. THERE WILL BE A DEFAULT ROM ADDRESS 

432 SYNC PULSE DEFINED IN THE HEADER FOR THOSE TESTS. 
433 

434 8.8 A-BRANCH, NO-MEM BRANCH, AND ADX ROM TESTS 

435 

43? THESE TESTS ARE ALSO USED TO VERIFY THE OPERATION OF THE 

440 "DSr BIT IN THE FPP CONTROL STORE. THIS IS DONE BY TURNING 

441 THE CLOCK ON (TO CAUSE INTERRUPTS) AND LOOPING ON THESE TESTS. 

443 THE PROGRAM DEFAULTS TO A 30 SECOND LOOP ON THESE TESTS. 

444 IF THIS TIME NEEDS TO BE CHANGED. LOCATION "TIMES" IN THE 

445 COnnON TAGS AREA CAN BE CHANGED to THE DESIRED NUMBER OF 
44b SECONDS. 

448 WHILE THESE TESTS ARE BEING LOOPED ON. THE SECOND COUNT 

449 IS DISPLAYED IN THE HIGH BYTE OF THE 6aTA LIGHTS. 
450 

H51 B.9 ACTll AND APTll COff»ATABILITY 



4! 
453 

454 LOCATION % CONTAINS THE ADDRESS OF "JENDAD" FOR THE 

455 ACTll SEQUENCE TABLE. 
456 

457 LOCATION 44 CONTAINS THE ADDRESS OF "5APTHDR" FOR 

458 flPTll COMPATABILITY. THE ENVIRONMENT TABLE. MAIL BOX 

459 AND COnnUNICATIONS ROUTINE ARE ALSO INCLUDED. 
4&Q 

461 9. PROGRAtI DESCRIPTION 

462 

4b3 

464 FOLLOWING IS A DESCRIPTION OF EACH TEST OF THE PROGRAM. 

465 THE TITLE OF THE TEST INDICATES THE FUNCTION BEING TESTED 

466 AND THE NARRATIVE DESCRIBES THE SPECIFIC FAULTS THAT THE 

467 PROGRAM IS LOOKING FOR. 
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681 303 SUPERVISOR -D" PAGE ADDRESS REGISTERS 

682 

683 31W KERNEL "I" PAGE DESCRIPTOR REGISTERS 

68M 

BBS 325 KERNEL "D" PAGE DESCRIPTOR REGISTERS 

686 

687 33b KERNEL T PAGE ADDRESS REGISTERS 

688 

689 3M7 KERNEL "D" PAGE ADDRESS REGISTERS 

690 

692 361 UNieUS MAP REGISTER DEFINITIONS 

6S3 **»««t«ftf»M«ftfft«ft»ftft«»ff«ftfftft««ftft«««ft«ftft««tft«ftft««ftftf «««»««*»**» 

69H 

695 36M THE LOi€R 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX' 

6% THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX' 

697 
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699 PCP11-HE/S5^7C FPU-C DIftCNOSTIC PART 2 

' b99 ******M*******it**i***'t**iit*it*'k*m*******t*****i*****r ********* 

' 720 449 FLOftTING POINT REGISTER DFFINITIONS 

701 ***************************************************************** 

7C2 

I 703 ***************************************************************** 

70H HbZ FLOflTINC POINT STATUS BIT DEFINITIONS 

7CS ***************************************************************** 
7*6 

***************************************************************** 

I 75e 479 FLOATING POINT EXCEPTION CODE DEFINITIONS 

709 ***************************************************************** 

7iC 

, 7i2 497 FLOATING POINT VECTOR DEFINITION 
7i4 

7:t 496 TRAP CATCHER 

717 »«tW««»*««««*«»»«*»H««»««««««*«»«ft«««*«««««tf 

719 

719 499 ALL UNUSED LOCATIONS FROM 4 - 77h CONTAIN A -.+2,HALT- 

72l SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 

721 LOCATION Q CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 

722 

723 *ft»«*««««fM«««*««*««««ft*f»ft««*«««M**f««»«ft«ft«««««««*f 

7jh 50b STARTING ADDRESS (ES) 

725 ««ft««f«ft«««*««»fttf«f««««f««fft»««««««f 

"26 

727 «»ft«f«««««»««««««ft««»*ft#«««««««ftft*««ft«ft«««««tj(f««««fft««««f «««§««» 

729 509 ACTll HOOKS 

729 ft««ftf»«ftffft«*fft*««ffft««ff««ft«f«f«»«ft««««»««ft««*»««»»«ftft«*ft*«*»«f« 

732 520 COMMON TAGS 



735 523 THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 

73b USED IN THE PROGRAM. 
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730 ***♦*«»*♦♦»#»»»»#«»«»««#♦*#*#«♦*♦##♦*♦#♦♦♦*♦*#♦#♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

7-fO 581 APT flAILBOX-ETABLE 

74i ♦♦♦»*#«»#«*♦##»#»#«»«♦#»**♦«♦###♦#»#**♦♦♦«««♦#♦#»♦♦*««♦**#♦♦#♦♦♦ 

J-as feOO BITS IS-U^CPU TYPE 

74q 1 1 /04=01 , 1 1 /05=02 ,11' 23=C3, 1 1 ^ 

745 1 1/70=06, PD0=07, 0=10 

74' BIT 10=REftL TIME CLOCK 

747 BIT «3=FL0ATING POINT PROCESSOR 

7HB BIT B=MEf10RY MANAGEMENT 

749 

75: 7fcW ERROR POINTER TABLE 

754 7bb THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCU 

7C5 THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 

756 LOCATION JITENB. THIS NUMBER INDICATES UHICH ITEM IN THE TABLE I 

757 NOTEl: IF SITEMB IS 0 THE ONLY PERTINENT DATA IS (SERRPC). 

758 NOTES: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS 

760 772 EH ;; POINTS TO THE ERROR MESSAGE 

761 DH POINTS TO THE DATA HEADER 

762 DT : POINTS TO THE DATA 

763 DF I; POINTS TO THE DATA FORMAT 

764 

766 1**77 APT PARAMETER BLOCK 

767 

769 1563 TEST 1 MULF»HO«(DST=OJ«-(SRC=0) 

770 

771 

772 1565 THE A OR NO-MEM ROMS COULD FAIL. THE ONLY OTHER POSSIBl 

773 FAILURES WOULD BE ROM STATE 350 OR THE 4F1 BRANCH. 

77S IF THE 4F1 BRANCH FAILS THE ACD+1 UILL ALSO BE CLEARED. 

777 FPU ROM FLOW - 30, 61, 350, 351 
773 

779 1602 TEST 2 MULF»-HO«-(DST=0)«(SRC=0) 

781 THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE A 

782 BRANCH OR THE ADX ROMS OR STATE 344. 
763 

784 FPU ROM FLOW - 11, 130, 61, 344, 351 
70c 

786 1635 TEST 3 MULF«-HO«IMM»(DST=Q)»(SRC=0) 

7M THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE ADX 

7p ROM OR STATE 354. 

-I: FPU ROM FLOW - 11. 131. 61, 354. 351 
7^5 
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794 IfesB TEST 4 flULFiSURtfiOO 

THIS TEST ENSURES THAT ROM STATES fel. 3h0. 233. fi.Nj lie 

?& SETUP THE SC AND SHIFT CONTROL PROPERLY, THAT ^RHK «L- = 

700 IS NOT STUCK LOW. THAT FRHL HPY/DIV ADOl D L IS NOT S'.C 

748 HIGH, AND THAT FftflH FORCE NPY/OIV ADO CAUSES THE FALU 'C 

800 AN fifcO. THIS IS DONE PIRST^SETTING A flKRO-TRAP CN^ 

SkV STATE 117 TO TKT HUL SHR AND THEN A TRAP I* SET ON 112 

933 TO ENSURE THE OTHER FUNCTIONS ARE WORKING PROPERLY. 
903 

IS 15;^^ 

§05 IF FRHE SHFC 0(0)H AND l(0)H ARE TIED TOGETHER. THE SHIF 

ML CONTROL WILL SE LOADED WITH THE VALUE OF THE nORN PCS 

807 ENCODER. THIS WILL CAUSE A LEFT SHIFT OF 7 IN THE AR 

SOS AND A RIGHT SHIFT OF 8 IN THE OR. 

pr IF FXPP SCOO DOES NOT GET TO FRfIA AS A HIGH CP DOES NOT 

i'T GET TO RADOO AS A HIGH EXECUTION WiLu GO TO STA"^E 112 

lis INSTEAD OF 113 IN SECTION 2. 
S13 

SIS IF FRHL MPY SIGN EXTEND DOES NOT GO LOW, THE AR WILL END 

915 UP WITH 0.01 IN IT INSTEAD OF 0.10. 

pT^ 

917 NOTE: SECTION 1 OF THIS TEST DOES NOT ALLOW SWITCHES '7: 

918 TO BE LOADED INTO THE NICROBREAK FOR SYNC PURPOSES. 

ilo 17fc8 TEST 5 nULF»SWR*SUB 

el? THIS TEST ENSURES THAT FRHL MPY/DIV ADD (1) L GOES HIGH 

823 WHEN FRHK STRING IS HIGH. THIS SIGNAL CAUSES FRflH FORCE 

924 MPY/DIV SUB TO GO LOW FORCING THE FALU TO DO A SUBTRACT. 

QPC 

926 SECTION 2 OF THIS TEST MICRO-TRAPS ON STATE 117 TO CHECK 

827 THAT FRHK MPY SIGN EXTEND GOES HIGH. IF THIS TRAP DOES 

928 NOT OCCUR THEN FRHK E108 PIN 1 & 13 ARE NOT GOING HIGH I 

9p STATE 112. 
p'*n 

831 18fcl TEST & LOGIC TEST OF FRHK MUL SWR»FD(0) 

933 THIS TEST CHECKS THE LOGIC THAT CAUSES FRHK MUL SWR TO^G 

934 HIGH. THE PARTICULAR GATES BEING TESTED ARE E107 EiD8. 
B3S AND El 15. THEY ARE TESTED BY SETTING A MICRO-TRAP ON TH 
93I -SWR RON STATE THAT WOULD BE ENTERED IF THE LOGIC FAILS. 
a-yr 

930 IN CERTAIN CASES THE TRAP MAY OCCUR AFTER THE FIRST TIME 

930 THRU THE 2F3 BRANCH. IN THESE CASES THE QR WILL BE CHEC 

940 TO ENSURE THE CORRECT DATA. 

942 NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=11& 

343 
644 



345 
9-»7 



8S3 
8SH 
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8S7 

es8 

8S9 
860 
8i»l 
8&2 

ela 

8£»4 

8fc7 
9&8 
8&9 
870 
871 
872 
873 
B7M 
875 

e7b 

877 
878 
879 
880 
881 
882 
883 
884 
885 
8Bb 
897 
888 
889 
990 
891 
892 
893 
894 
695 
e9b 
897 
898 
699 
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1970 TEST 7 fUJLF (.Stl) 



1999 



2027 



THIS TEST MULTIPLIES 1 BY C.5 ENSURE THfiT ftLu THE 
ROn SIGNALS IN STPTES 116, 110. PND 72 FUNCTION PPOPEB.y 

FPU ROM FLOW - 11, 131. bl. 340. 233, 112, 3<llb.. IIC. 

TEST 10 nULF (.lll...l#l) 

THIS TEST CHECKS RON STATE ill. 

FPU ROM FLOW - 11, 130, bl, 340, 233. 112, 113, 3H17 . 

TEST 11 HIGH ORDER flUL SHIFT ENCODER ROM 

THIS TEST CHECKS EVERY ADDRESS ON THE HIGH ORDER MUL Shi 
ENCODER. THIS IS DONE IN TUO SECTIONS. THE FIRST SECTI 
RUNS A COUNT PATTERN THROUGH OR BITS <41:35'. THE SECCN 
SECTION STARTS EACH MULTIPLY UITH OR BITS <41:35> ALL ON 
AND RUNS A COUNT PATTERN THRU QR BITS <48:42>. 



SINCE THE nULCIPLICAND IS "1.0" 
TO THE MULTIPLIER. 



THE RESULT SHOULD BE IDE 



2084 



224b 



IF AN ERROR OCCURS THE TYPEOUT INDICATES THE ROM ADDRESS 
AND THE EXPECTED OUTPUT OF THE ROM FOR EACH SHIFT OF THA 
PARTICULAR MULTIPLY. 

TEST 12 LOGIC TESTS OF FRHK MUL SWR*FD(1) 

THIS TEST CHECKS THE A-BRANCH AND ADX ROMS FOR MULO AND 
THE GATES THAT DRIVE FRHK MUL SUR UITH FDCl). IN PARTIC 
FRLH El, FRHK E107, AND E108. 

THIS LOGIC TEST IS PERFORMED BY SETTING A MICRO-TRAP OFF 
THE 2F3 BRANCH TO ENSURE THAT FRHK MUL SUR GOES HIGH. 

NOTE: SYNC POINT NOT SELECTABLE. 0EFAULT=llb 

TEST 13 LOU ORDER MUL SHIFT ENCODER ROM 

THIS TEST CHECKS EVERY ADDRESS ON THE LOU ORDER MUL SHIP 
ENCODER ROM. THIS IS DONE IN TUO SECTIONS, THE FIRST 
SECTION RUNS A COUNT PATTERN THRU OR BITS <9:3). THE 
SECOND SECTION STARTS EACH MULTIPLY UITH OR BITS<9:3> 
ALL ONE'S AND RUNS A COUNT PATTERN THRU OR BITS (IbrlQ^. 

SINCE THE MULTIPLICAND IS "1.0" THE RESULT SHOULD BE 
IDENTICAL TO THE MULTIPLIER. 

IF AN ERROR OCCURS THE TYPEOUT INDICATES THE ROM ADDRESS 
AND THE EXPECTED OUTPUT OF THE ROM FOR EACH 3HIF' OF 'HE 
LOUER 24 BITS OF THAT PARTICULAR MULTIPLY. 
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qCl £3:-i TEST IS nODF«riO*(SRC=Qj*(LST=0) 

903 THIS TEST ENSURES THPT FXPC FIPB08(li Gt^S TO F^fi 

fQ4 flS A HIGH AND THAT THE A BRANCH AND NC-!*E'* PC^S 

WS FUNCTION PROPERLY. 
906 

90r FPU RON FL0U-30,bi,354,355 
9''8 

939 2327 TEST 15 riODF#-nO»(lNT=0) 
910 

911 THIS TEST ENSURES THAT AN INTEGER RESULT OF ZERO CALSE5 

91c ZERO TO BE STORED IN THE DST ACC+1 AND THE FRACTION IN 

913 THE DST flCCUriULATOR. 
914 

915 FPU ROM FL0U-nULTIPLY,7b,26b,327,305.325,N0Rf1ALIZE 

? 2 & 

917 23fcB TEST lb H0DF#(INT=2**25)#-B0U 
918 

919 THIS TEST GENERATES A NUMBER WHO'S FRACTIONAL 

920 PART IS ZERO. 
921 

922 FPU ROM FL0W-HULTIPLY,7b,26b.327,3C7, 7,341 
Q23 

924 2418 TEST 17 MODFf-(INT=0)f-(FRAC=Q) 
925 

92f) THIS TEST CHECKS THE FLOWS THAT GET EXECUTED WHEN THE 

927 RESULT CONTAINS AN INTEGER AND A FRACTION. 

928 

929 FPU ROM FL0W-HULTIPLY,7b,2bb, 327,307, 5,2(332) .33b. 170.10 
93C 

931 2448 TEST 20 M0DF»B0U»-(FV»FIV) 
932 

933 THIS TEST ENSURES THAT AN INTEGER OVERFLOW ON MODF CALSE 

934 THE INTEGER TO BE CLEARED. 
935 

936 FPU ROM FLOW-MULTIPLY, 76, 2bb, 327, 307, 7, 341, 102.242, 107 

938 2477 TEST 21 M00F»-(INT=0)»(FRAC=0) 
939 

940 THIS TEST ENSURES THAT ROM STATE 105 DETECTS A ZERO FRAC 

941 A MICRO TRAP IS SET ON STATE 343 (NORMALIZE) IN CASE 

942 THIS FAILS. IF THIS FAILS. THE MICRO-BREAK REGISTER CAN 

943 LOADED FROM THE SWITCHES SINCE THE FPU WILL HANG IF IT G 

944 THE NORMALIZE FLOWS. 
945 

94fe NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=343 
947 

943 FPU ROM FL0W-MULTIPLY,7b,2bb,327,307,5,332.33b. 170. 105.1 

9H9 
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2511 TEST 22 nOOD«(INT=0) 

953 THIS TEST ENSURES STATE 3feS STORES ZERO IN THE 

954 DST ftCC+1 AND THAT STATE 325 ROUNDS THE FRACTION. 



955 



FPU ROn FLOH-MULTIPLY, 76, 2feb, 326, 365. 325, NCRflAwIZE 



957 

958 2555 TEST 23 f10DD»-(INT=0)»-(FRAC=0) 

959 

960 THIS TEST ENSURES THAT ROM STATES 326 AND 327 ARE UORKIN 

961 PROPERLY 
962 

963 FPU ROn FL0M-MULTIPLY,76,266,326,367,5,332,33b,17C, 105,1 

%5 2593 TEST 24 FALU LOGICAL "AND" TEST 

966 

967 THIS TEST CHECKS THE LOGICAL AND FUNCTION OF THE FALU. 

968 THIS IS DONE BY FLOATING A ONE THRU AR(57:3>. THUS 

969 MAKING THE RESULT OF THE MULTIPLY HAVE AN INtEGER OF 1.0 

970 (201»0.l) AND THE FRACTION UILL BE .5+PATTERN (200*0. 1+P 

971 WHERE PATTERN 15 THE VALUE OF AR <56:3> FOR THE PARTICUL 
972 

973 THE SECOND SECTION ALSO FLOATS A ONE THRU AR<57:3> 

974 BUT, IN THIS TEST THE INTEGER WILL BE 1.0+COUNT (270#0.1 

975 AND THE FRACTION MILL BE ZERO. 
976 

977 2697 TEST 25 DIVF»-MO»(DST=0)»-(SRC=0) 

978 

979 THIS TEST ENSURES THAT STATE 352 STORES ZERO IN THE RESU 

980 THE A-BRANCH AND AOX RONS ARE OK. 
981 

982 FPU ROM FLOW-U, 130,73,352 
983 

984 2733 TEST 26 INITIAL TESTS OF DIVF 

985 

986 THIS TEST ENSURE THAT SPECIFIC SIGNALS REQUIRED FOR THE 

987 FUNCTIONING PROPE.RLY. EACH SECTION DESCRIBES THE SIGNAL ( 

988 TESTED. A MICRO-TRAP IS SET ON STATE 14 TO TEST THESE SI 
989 

990 NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14 
991 

992 2864 TEST 27 NORM NEG ENCODER 

993 

994 THIS TEST RUNS A COUNT PATTERN ACROSS THE INPUTS TO THE 

995 NORM NEG ENCODED ON FRHK. 
996 

997 THIS IS DONE BY USING A NUMERATOR OF 0. 1 AND DENOMINATOR 

998 THAT COUNTS BETWEEN 0.10000001 AND 0. 11111111. THE EXEC 

999 IS INTERRUPTED AT STATE 14 AND THE QR CHECKED FOR THE CO 
1000 AMOUNT OF SHIFTS 

1001 

1002 THE PATTERNS FROM 1.00000000 TO 1.11111111 ARE NOT CHECK 

1003 THEY ARE IMPOSSIBLE TO GENERATE. 
1004 

1005 
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1007 NOTE: SYNC POINT NOT SELECTftBLE. DEFP_T=li 

1008 

iOOS 2957 TEST 30 Q REG NORM SHIFT COUNT LOOK UP 



1010 

1011 THIS TEST FIRST CHECKS ROM STfiTE 4 ftHD ADDRESS 4 OF THE 

NORM SHIFT COUNT LOOK-UP ROM. IF FRHK DIV DONE 
IS STUCK HIGH THE FPP MILL HANG IN ROM STATE 14. 



A COUNT PATTERN IS THEN RUN THRU BITS <57:50> OF THE OR 
CHECK ALL LOCATIONS IN THE ROM. 



1014 

!8il 

1017 

1018 2%5 

1019 IF AN ERROR OCCURS. THE TYPEOUT INDICATES THE ROM ADORES 

1020 AND ROnOUT DATA ThAT MAS BEING TESTED. 
1021 

1022 FPU ROM FLOW-11, 130, 73, 342, X(14), 4, NORMALIZE 

1023 

1024 3017 TEST 31 DIVD INITIAL TESTS 

102£ 

1026 THIS TEST ENSURES THAT FRLH OLE PREC QT HI 8(1) AND LO B 

1027 ARE FUNCTIONING PROPERLY. 
1028 

1029 3021 THIS IS DONE BY TRAPPING ON STATE 14 AND LOOKING AT THE 

1030 

1031 NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14 

1032 

1033 3089 TEST 32 FRLJ QSI -1,-2, i -3 

1034 

1035 THIS TEST CHECKS THE QSI -1.-2, & -3 MUX ON FRLH WITH 

1036 THE DIVIDE FUNCTION. THERE ARE FOUR CONDITIONS THAT 

1037 ARE CHECKED: 1) LEFT SHIFT 7*FALU5g: 2) LEFT SHIFT 7#-FA 

1038 3) LEFT SHIFT 3*FALU59;AND 4) LEFT SHIFT 3»-FALU59. 

1039 CONDITION 1 MAS TESTED IN THE PREVIOUS TEST. 
1040 

1041 NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14 

1042 

1043 3177 TEST 33 DIVD»-NO»IMM 

1044 

1045 THIS TEST DIVIDES 127(10) BY 255(10) TO ENSURE THAT STA^ 

1046 2H6 IS FUNCTIONING PROPERLY. 
1047 

10M8 FPU ROM FLOU-20, 141,7-3,342, 14, 4, 246, NORMALIZE 

1049 

lOSO 3211 TEST 34 STST 

loli THIS TEST USES THE MICRO-BREAK TRAP TO CHECK THE 

1053 STST INSTRUCTION. EACH SECTION OF THIS TEST CHECKS 

1054 A DIFFERENT MODE OF THE INSTRUCTION. 
1055 
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iQp 3270 TEST 35 FIUV 

iosf THIS TEST CHECKS THE S CONDITIONS THfiT CAN CAU3E Ai' 

1060 INTERRUPT ON ft MINUS ZERO 

lObl IF SECTION ONE FAILS TO INTERRUPT THE PR0BLE1 IS MOST 

I0b2 LIKELY ON FRMB. ALL OTHER FAILURES SHOULD BE DUE TO THE 

1063 CONTROL STORE. 
1064 

1065 3435 TEST 36 FlU 

106^ THIS TEST CHECKS THE 4 PLACES UHERE AN UNDERFLOW TRAP 

JOBS CAN OCCUR. 

1070 35E7 TEST 37 FIV 

1072 THIS TEST CHECKS THE 5 POSSIBLE OVERFLOW CONDITIONS. IT 

1073 ALSO INCLUDES 3 ADDITIONAL CHECKS OF THE STCF TO ENSURE 

1074 CONTROL STORE IS FUNCTIONING PROPERLY. 
1075 

1076 3677 TEST 40 FIC 

1078 THIS TEST ENSURES THAT THE INTEGER CONVERSION 

107? INTERRUPT OCCURS FROM ALL 3 POSSIBLE ROM STATES. 
lOBO 

1081 3731 TEST 41 DIVIDE BY ZERO 

im THIS TEST CHECKS THE TWO ROM STATES THAT CAN BE USED WHE 

1084 AN ATTEMPT TO DIVIDE BY ZERO IS MADE. 

1085 

1086 3775 TEST 42 ILLEGAL OP-CODES 

1088 THIS TEST FIRST ENSURES THAT THE ILLEGAL OP-CODE TRAP FU 

1085 PROPERLY. IT THEN CHECKS ALL THE POSSIBLE ADDRESSES OF 
1090 NO-MEM ROM THAT FORCE AN ILLEGAL OP CODE TRAP. 

1091 

1092 LAST, IT CHECKS THE FID BIT TO ENSURE IT FUNCTIONS PROPE 
1093 

1094 3834 TEST 43 NO-MEM ROM 

1096 THIS TEST COMPLETES THE TEST OF TH£ NO-MEM ROM. IT 

1097 CONSISTS OF TESTING THOSE OP-CODES THAT CAN USE R6 OR R7 

1098 AS LEGAL REGISTERS. 
1099 

1100 3923 TEST 44 FP PRIORITY ARBITRATION 

1101 

1102 THIS TEST CHECKS THE FLOATING POINT TRAP PRIORITY ARBITR 

1103 LOGIC ON TMCA FOR PIR7 AND STACK LIMIT YELLOW. THE 
llSn MEMORY MANAGEMENT ARBITRATION IS PERFORMED LATER. 

1105 
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07 3S7b TEST MS MEflORY fIflNAGEMENT FUNCTIONS 

no THIS TEST ENSURES THAT THE SIGNAL SAPK I SPACER (C) IS 

l3 ENABLED DURING THE TWO FLOATING POINT "BUST- CYCLES. 



12 THIS IS DONE BY MAKING THE D SPACE PAR. THAT WOULD BE 

13 REFERENCED BY THE FP INSTRUCTION. NON-RESIDENT. SINCE 

14 THE INSTRUCTION IS IMMEDIATE MOOfe, I SPACE SHOULD BE FOR 
1*15 AND THE TRAP SHOULD NOT OCCUR. 

1117 NOTE: THIS TEST CAN BE DISABLED BY SWITCH 12. 

lill 4047 TEST 4fe FP AND MGMT TRAP ARBITRATION 

m|i this test ENSURES THAT TMCA HONOR SEGT CAUSES TMCA HONOR 

1*22 FP TRAP TO GO HIGH. 

1123 THIS IS DONE BY SETTING THE FP TRAP WITH A MINUS 2ERC TR 

1124 THEN CAUSING A MEMORY MANAGEMENT TRAP. 

nil NOTE: SWITCH 12 SKIPS THIS TEST 



4092 TEST 47 FPA AND FEA 



1127 
112B 

1130 THIS TEST EXECUTES TWO PIECES OF CODE IN DIFFERENT PARTS 

1131 THE PROGRAM TO TEST THE FPfl AND FEfl REGISTERS. THIS TES 

1132 SETS UP THE DATA AND FP VECTOR AND THEN JUMPS TO 

1133 THE APPROPRIATE LOCATIONS. THESE TWO PARTICULAR LOCAi 10 
11 54 CODE TO CAUSE A 25252 (125252 IF MORE THAN 16K OF MEMORY 
1135 AND 52524 PATTERN TO PLACED IN THE FPA AND THE INSTRUCTI 
113t WILL CAUSE THIS PATTERN TO BE PUT IN THE FEA. 

1137 

1138 4139 TEST 50 FXPB IMMEDIATE (MODE 1 & 4) 
1139 

iim 4141 THIS TEST ENSURES THAT FXPB IMMEDIATE GOES HIGH FOR 

1142 ADDRESS MODE 1 AND 4. 

1144 4178 TEST 51 FMM »USER MODE 
1145 

114t THIS TEST ENSURES THAT FRLN FMM(l) DOES NOT GO HIGH IN 

1147 SUPERVISOR OR USER MODE. 

IImI 4197 TEST 52 ACCUMULATOR ADDRESSTNG 

lill THIS TEST CHECKS THE LOGIC THAT DRIVES THE ACCUMULATOR A 

1152 LINES ON FXPN THA'' HAVE NOT ALREADY BEEN TESTED- 

ill? 4224 TEST 53 ACCUMULATOR VOLOTILITY 

nil THIS TEST EXECUTES THE WALKING ONE'S AND ZERO'S ALGORITH 

1157 ON THE FLOATING POINT ACCUMULATORS. 

1158 
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113 

IbJ 4343 

lt2 " #♦*»*«««*#«#»»»»**####»*»»*###»»»*♦»#«»«*«*♦»♦»««»♦♦«»*»♦♦♦»♦♦♦♦ 
163 

165 4345 A-BRANCH AND AOX ROn EXERCISER 

i6b »»»♦«»»»»#♦«»»»«»»*»«»«»»»»»#«»»»»«»**#**»»»»»***»♦»»♦»»*»»«#«♦» 

1^8 434b THE REnftlNING SUBTESTS IN THIS PROGRflfl TEST ALL THE 

llbQ LOCftTIOhS IN THE A-BRflNCH AND flDX ROUS THAT HAVE NOT 

m ALREADY BEEN TESTED. 

1171 THE ENTIRE SEQUENCE IS FIRST EXECUTED ONCE. THEN. THE 

1172 LINE (OR PROGRAMMABLE) CLOCK IS TURNED ON AND ThIs SEQUE 

1173 IS LOOPED ON FOR APPROXIMATELY 30 SECONDS. THE PURPOSE 

1174 OF THIS IS TRY AND ENSURE THAT THE DSI BIT IN THE CONTRO 

1175 - STORE IS FUNCTIONAL IN ALL THE APPROPRIATE ROM STATES. 

117b 
1177 

1178 4355 

1181 4358 TEST 54 A-BRANCH»ADX ROM EXERCISER 

1183 «««««««««««»««»««•«««««««««««««««««»»«««»»««««««««««««««««»«»•««« 

1184 5459 CLOCK HANDLER 

1 1 85 «««««»««»««««•«»«»««««««««««««««»««»»««•«««««««««»••««««««««««»«« 

1 iSfe 

1187 5460 THIS CODE CONTROLS THE CLOCK AND THE LOOPING ON THE 

1188 PREVIOUS TESTS WHILE THE CLOCK IS RUNNING. 

1189 A TICK COUNT IS KEPT IN THE LOCATION CALLED "TICKS", 
lllo THE LOCATION CALLED "TIME" CONTROLS THE NUMBER OF SECOND 
1191 BEFORE END OF PASS IS REPORTED. 

ligf WHILE THIS TEST IS BEING PERFORMED. THE HIGH BYTE OF THE 

liqq DATA LIGHTS WILL INCREMENT APPROXIMATELY ONCE PER SECOND 

1197 5543 END OF PASS ROUTINE 

1 1 «««««««««««««•««««««««•«»««««««««««««««»»•««««««««««»«««««»«»«««» 

d 554b INCREMENT THE PASS NUMBER (SPASS) 

1 TYPE "END PASS IXXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT Y 

1202 WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS 

1203 IF THERES A MONITOR GO TO IT 

1204 IF THERE ISN'T JUMP TO LOOP 
1205 
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5592 SCOPE HANDLER ROUTINE 

»}? 5595 THIS ROUTINE CONTROLS THE LOOKING SUBTESTS. IT WILL INCREflENT 

»l| AND LOAD THE TEST NUHBERCSTSTNH) INTO THE DISPLAY REG. (DISPLAY' 7 

1:3 5597 AND LOAD THE ERROR FLAG (JERFLG) INTO DISPLPY<i5:C3> 

Sis THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 



3 



5U1M=1 LOOP ON TEST 
SUli=l INHIBIT ITEPi^TIONS 



lis SU09=i LOOP ON ERROR 

'!§ SUOBsl LOOP ON TEST IN SWR<7:0> 

CAU 

SCOPE ;;SCOPE=IOT 
5e&S ERROR HANDLER ROUTINE 

5&&8 THiS ROUTINE MILL INCREMENT THE ERROR FLAG AND THE ERROR COL'NT. 
SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE tRROR CALL 
AND GO TO JERRTYP ON ERROR 

30 THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 

31 SWlSsl HALT ON ERROR 

32 SU13=1 INHIBIT ERROR TYPEOUTS 

33 SW10=1 BEU ON ERROR 

34 5W09:1 LOOP ON ERROR 
as CALL 

ERROR N ;;ERROR=EMT AND N=ERROR ITEM NUMBER 



5737 CONVERT FLOATING BINARY TO OCTAL ASCIZ 



2S2 5726 



THIS ROUTINE CONVERTS A 32 BIT FLOATING NUMBER TO AN OCTAL 
ASCIZ STRING IN THE FOLLOWING FORMAT: 

W XXX YYY Z2Z222 



WHERE W = SIGN BIT 

545 X = 8-BIT EXPONENT (RIGHT JUSTIFIED) 

Sd Y = FRACTION BITS <57:51/ (RIGHT JUSTIFIED) 

Hi Z s FRACTION BITS (5Q:3S> 

.ilf IT IS ENTERED BY A TRAP CALL WITH THE ADDRESS OF THE FLOATING 

iIIm NUMBER IN THE WORD FOLLOWING THE CALL. 

ills IT RETURNS WITH THE ADDRESS OF THE ASCIZ STRING ON THE STACK. 
125C» 



15S7 

125<) 
ISbD 

1263 

:2fcH 

1865 

ilH 

1270 
1271 
1272 
1273 
1274 
1275 
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5799 CONVERT FLOATING DOUBLE BINARY TO OCTAL ASCIZ 



1278 
1279 
128C 
12S1 
12B2 
1283 
128*4 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
129M 
1295 
1296 
1297 
1298 



5800 



THIS ROUTINE CONVERTS ft 64 BV FLOATING NUMBER TO AN OCTAL 
hSCIZ string in THE FOLLOWING FORMAT: 



U VVV UUU XXXXXX YYYYYY 2ZZZ2Z 

UHERE U : SIGN BIT 

V = 8-BIT EXPONENT (RIGHT JUSTIFIED) 

U = FRACTION BITS <57:51> (RIGHT JUSTIFIED, 
X = FRACTION BITS <50:35> 

Y = FRACTION BITS <34:19> 
Z s FRACTION BITS <1B:03> 

IT IS ENTERED BY A TRAP CALL UITH THE ADDRESS OF THE FLOATING 
NUNBER IN THE UORD FOLLOWING THE CALL. 

IT RETURNS WITH THE ADDRESS OF THE ASCIZ STRING ON THE STACK. 

5851 ROUTINE TO START T« LINE CLOCK 

5852 THIS ROUTINE SETS UP THE LINE CLOCK TO GUARANTEE THE 
MAXIMUM DELAY BEFORE IT WILL INTERRUPT. 

5881 nUL SHIFT ENCODER ROM CONVERT ROUTINE 



5882 



5930 



THIS ROUTINE TAKES THE CONTENTS OF SREGO AND IREGl AS A 
MULTIPLIER AND GENERATES THE ROM ADDRESSES AND OUTPUT 
DATA OF THE MUL SHIFT ENCODER ROM FOR THE ENTIRE MULTI- 
PLICATION. 

THIS ROUTINE DOES A MAINTENANCE TRAP TO LC.'^D THE FEC 
REGISTER UITH 2. 
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SAVE pro RESTORE R0-R5 ROUTINES 

***************************************************************** 

5SM7 SAVE RO-RS 
CALL: 

5AVREG 

UPON RETURN FROM SSAVREG THE STACK UILL LOOK LIKE: 



:2» TOP — C+lb) 

1310 *I-"i>V^^ 

1311 — R5 

1312 +6 — ^ 

1313 *Q — R3 
:3m +10 — R2 

13!fe +14 — RO 



5974 RESTORE RO-RS 
CALL: 

RESREG 

5"390 TYPE ROUTIfC 

59«33 ROUTINE TO TYPE ASCIZ MESSAGE. rESSAGE MUST TERMINATE WITH fl 0 8 
THE ROUTINE UILL irCERT A NUMBER OF NULL CHARACTERS AFTER A LINE 
NOTEl: SNULL CONTAINS THE CHARACTER TO PE USED AS^T« FILLER^CH 
N0TE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQLIRED 
N0TE3: JFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

CALL: 

1) USING A TRAP INSTRUCTION 

TYPE ,MESADR ::MESAOR IS FIRST ADDRESS OF AN 

OR 

TYPE 
MESAOR 



DEFPBA.Cffl 

13*45 
13% 
134- 

:3-»s 

13-49 
1350 
1351 
135£ 
13=3 
1354 
1355 
1356 
1357 
1358 
1359 
i3fcO 
1361 
13&2 
I3b3 
13fe4 
13fc5 
13&& 
13£>7 
I3&8 
13&9 
1370 
1371 
1372 
1373 
137H 
1375 
1376 
1377 
1378 
1379 

m 

1382 
1383 
1384 
1365 
I3B& 
1387 
1388 
1389 
1290 
1391 
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6072 APT COMMUNICATIONS ROUTirff 

♦»**»»»*♦»»»»#*»#»»♦»»##♦♦»##**♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦«♦♦♦«♦♦«♦♦♦♦♦♦♦♦ 



6129 



6274 



♦«*»»»»»»»»»»*»»»♦###♦«»»»#»#»»♦#♦♦#*♦*«»#♦•«♦*♦**«♦♦♦«♦♦♦♦♦♦♦#«♦ 
ERROR MESSAGE TYPEOUT ROUTINE 

♦♦*«»#t**»»«t«»««»*f »»«»*»»»*««###»«♦*»##**«#»«»♦##»»»»«««»«*** 

6131 THIS ROUTINE USES THE "ITEM CCNTROL BrTE" (SITEMB) TO DETERMINE 
ERROR IS TO BE REPORTED. IT THEN OBTAINS. FROM THE "ERROR TAB^E' 
AND REPORTS THE APPROPRIATE INFORMATION tONCERNING THE ERROR. 

BINARY TO XTAL (ASCII) AND TYPE 



6277 



THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIG 
OCTAL (ASCII) NUMBER AND TYPE IT. 

STYPOS — ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS 
CALL: 

MOV NUH,-(SP) ;; NUMBER TO BE TYPED 

TYPCS ;;CALL FOR TYPEOUT 

.BYTE N N=i TO 6 FOR NUMBER OF DIGITS 

.BYTE M ;:H=1 OR 0 

; ; i=TYPE LEADING ZEROS 
;;0=SUPPRESS LEADING ZER 

JTYPON ENTER HERE TO TYPE OUT UITH THE SAME PARAMETERS AS "'HE 

ST'^T'OS OR JTYPOC 
CALL: 

MOV NUM,-(5F) :: NUMBER TO BE TYPED 

TYPON ;;CALL FOR TYPEOUT 

STYPOC — ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
CALL: 

HOy,, NUM,-(SPJ ;;Ny!^BERJO^^TYPED 



TYPOC 



••CALL FOR TYPEOUT 



6352 



CONVERT BIf«RY TO DECIMAL AND TYPE ROUTINE 

6355 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER^TO A^5-DIG 
SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON UHETHER 
NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN UILL K T 
BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS 



REPLACED WITH SPACES. 
CALL* 

MOV NUM,-(SP) 

TYPDS 



:;PUT THE BINARY NUMBER ON THE S 
1 1 GO TO THE ROUTINE 
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1393 **»«*f«t»«H««*«««««««««««ftft»«««ft««t««i««t*«*«««tt««««««««««ft«««« 

139H b42C DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE 

13% 

13% 

1337 6423 THIS ROUTINE UILL CONVERT A 32-BIT 'JNSIGNED BINARY NUHBER TO 

13% UNSIGNED OCTAL ASCIZ NUMBER. 

im CALL 

MOV «PNTR.-(SP) ;; POINTER TO LOU UORO OF BINARY 
JSR PC,atiOB20 :: CALL THE ROUTINE 
RETURN ;; THE ADDRESS OF THE FIRST ASCIZ 

b460 UNEXPECTED TRAP TO 4 ROUTINE 

b474 UNEXPECTED TRAP TO 114 ROUTINE 
1411 

1413 b489 UNEXPECTED TRAP TO 244 ROUTINE 

1414 ««»*t««ft«f««««««ft«»«««««««««««f«««««««««««««f««ftfftft««f«ft«ftff«* 
1H15 

6497 TRAP DECODER 

6500 THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTIO 

AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDR 

OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
GO TO THAT ROUTINE. 

6514 TRAP TABLE 

bSlb THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLE 
BY THE "TRAP" INSTRUCTION. 



G03 



fn-}s/==/rO Frll-: DIAINOSTIC Ffi?.7 H MACVII £7C72£) E1-0CT-7& 14:54 PfiGE 33 
FrSfl.CflS 

m32 F£?ll-45/i;5/7D FPll-C DIflGtWSTIC PART 2 

i--}34 5532 POUER DOUN AND UP RC.TI"'- 

1435 *»«*)t>»«lt»M»«»«»«ft*««*««*««*«»<«*4**««4*«**««**f«*«**4*«*4*«** 



H03 



•TITLE PDP11-4S/55/70 FPli-C DIAGNOSTIC PfiRT 2 

:*COPYRIGHT (C) FEBRUARY 21,197b 

;»DIGITflL EQUIPMENT CORP. 

;ftnftYNPRD, MASS. 01754 

;# 

;*PROGRAn BY DONALO U. nONROE 

!«THI5 PROGRAM UAS ASSEMBLED USING THE PDP-11 1AINDEC SY5MAC 
:»PACJ<AGE {MAINDEC-11-DZQAC-B2) ,NOV SI. 1'375. 



o:fa-»5 



103 



OPERflTIONflL SWITCH SETTINGS 

SWITCH USE 



15 HALT ON ERROR 

14 LOOP ON TEST 

13 INHIBIT ERROR TYPEOUTS 

12 INHIBIT MEMORY MflNftGEMENT TEST 

11 INHIBIT ITERATIONS 

12 BELL ON ERROR 
9 LOOP ON ERROR 

8 LOOP ON TEST IN SUR<7:0> 

9=0 LOAD MICRO BREAK UITH 5UR<7:0> 
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1495 
14% 
1437 
1499 
1499 
ISQO 

m 

1503 
1506 

iiSe 

1509 
1510 

'5U 

1512 
1513 
1514 

1517 
1518 

il^ 

1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 

ill- 
1532 
1532 
1534 
1535 
153k 
1537 
1538 
1539 
1540 

1544 
1545 
154fe 
1547 
1548 
1549 
1550 



OCIIOO 
001100 
300700 
gjObOO 



I 77775 

177774 
177772 
177570 
177570 
177546 



000011 
000200 



000000 
000001 
000002 
000003 
000004 
DOOOdS 
00C00& 
000007 



000000 
000040 
300 100 
000140 
000200 

000340 



-SBTTL BASIC DEFINITIONS 



:«INITIflL ADDRESS OF 
§TflCK= 1100 
KERSTKs STACK 
SUPSTKr STACK-200 
USESTKr STACK-300 
EQUIV EMT, ERROR 

PS.PSW 



iOUIV 

pS= 

.EQUIV 



STKL«T= 17^774 



PIRQ= 
DSWRr 
DDISPr 
LKS= 



177772 
177570 
177570 
177546 



PHE STACK POINTER *** 1100 *** 
; FIRST ADDRESS OF THE STACK 
; KERNEL STACK 
SUPERVISOR STACK 
USER STACK 

; BASIC DEFINITION OF ERROR Cft^L 
66SIQ KPINITION OF SCOPE CALL 
PROCESSOR STATUS WORD 

; STACK LIMIT REGISTER 
•PROGRAM INTERRUPT REQUEST REGISTER 



; hardware switch register 
;HARQwar|^display P^gJ^t^r 



•LINE CLOCK (KWU-L) 



US register 



;»MISCELLANEOUS DEFINITIONS 



HT= 

crlf= 



11 

12 
15 
200 



:»GENERAL purpose 

fto= y.o 



ri= 

R2= 
R3= 
R4= 
R5= 
R6= 
R7= 



•/I 
V.2 

y3 

■/.4 

•/•s 

y.b 
y.7 



.EQUIV RO 

.EQUIV Rl 

.EQUIV R2 

.EQUIV R3 

.EQUIV R4 

, EQUIV R5 

.EQUIV R6 

.EQUIV SP 

.EQUIV SP 

.EQUIV SP 

.EQUIV R7 



,R10 
.RU 

,R12 

R13 
,R14 
,R15 

SP 

KSP 
,SSP 

USP 
.PC 



CODE FOR HORIZONTAL TAB 

EoBI cJr^ia^^return 

CODE FOR CARRIAGE RETURN-LINE FEED 



REGISTER DEFINITIONS 

GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL 
GENERAL 



GISTER 
GISTER 
GENERAL REGISTER 
GENERAL REGISTER 
~ ^RAL REGISTER 
RAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
STACK POINTER 
KERNEL STACK POINTER 
SUPERVISOR STACK POINTER 
USER STACK POINTER 
PROGRAM COUNTER 



♦PRIORITY LEVEL DEFINITIONS 



^»R0= 
PR1= 
PR2= 
PR3= 
PR4= 
PR5= 
PR6= 

PR7=: 



0 
40 
100 
140 
200 
240 
300 
340 



PRIORITY LEVEL 0 
PRIORITY LEVEL 1 
PRIORITY LEVEL 2 
PRIORITY LEVEL 3 
PRIORITY LEVEL 4 
PRIORITY LEVEL 5 
PRIORITY LEVEL 6 
PRIORITY LEVEL 7 



;»"SUITCH REGISTER" SWITCH DEFINITIONS 
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DEFPBfl.CnB 

llli 

15S3 
1554 
1555 
1556 
1557 
1558 
155S 
iSbO 
I5bl 
1562 
1563 
l|&4 
15&5 
15&b 
i5b7 
1568 
1569 
1570 
1571 
1572 
1573 
157M 
1575 
1576 
1577 
1578 
157«3 
1580 
1581 
1582 
1583 
1584 
15B5 
1586 
1587 
1588 
158S 
1590 
1591 
1592 
1593 
159H 
1595 
15% 
1597 
1598 
1599 
1600 
1601 
1602 
1603 
1604 
1605 
1606 



'3 PPil-C CIfi:f<05TIC FhPT 
BflSi: DEFINITIONS 

100000 
040000 
020000 
OlOOOC 
OQHOOO 
0u2C0C 
001000 
000400 
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000040 
000020 
000010 
OOOC04 
000002 
000001 



100000 
040000 
020000 
010000 
004000 
002000 
001000 
000400 
000200 
000100 
000040 
000020 
000010 
000004 
000002 
000001 



5U15= 

S«14= 

SU13= 

SU12= 

SUlU 

SU10= 

5U09= 

5U08S 

5W07= 

SUOb= 

5U05= 

SW04= 

5U03= 

5U02= 

5U01= 

51400= 

.EOUIV 

.EQUIV 

.EQUIV 

.EQUIV 

.EQUIV 

.EQUIV 

.EQUIV 

.EQUIV 

.EQUIV 

.EQUIV 

i*DflTP 
6lT15= 
BIT14= 
BIT13S 
BIT12= 
BIT11= 
BIT10= 
BIT09= 
BIT08= 
BIT07S 
81106= 
BIT05= 
BIT04= 
BIT03= 
BIT02= 
BITOls 
BITGO= 
.EQUi^ 
.EQUIV 
.EQUIV 
.EQUIV 
.EQUIV 
.EQUIV 
.EQUIV 
.EQUIV 
.EQUIV 
.EQUIV 



lUOOCO 

40000 

20000 

10000 

4000 

2000 

1000 

400 

200 

100 

40 

20 

10 

4 

2 

1 

5U09,5U9 
SUOB.SUS 
SM07 SU7 
5U06 SU& 
SUOS.SUS 
--|,SW4 




suoolsuo 

BIT DEFINITIONS (BITOO TO BITiS) 
100000 
40000 
20000 
10000 
4000 
2000 
1000 
400 
200 
100 
40 
20 
10 
4 
2 
1 

BIT09,BIT9 
BITOB.BITB 
BIT07 BIT7 
BIT06 BIT6 
BITOS.BITS 
BIT04 BIT4 
BIT03 BITS 
BIT02,BIT2 
BITOl BITl 
BITOO BITO 



;«BflSIC "CPU" TRAP VECTOR ADDRESSES 
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lb07 
lb08 

iboq 

IblO 
Ibll 
lbl2 
lbl3 
lbl4 
lbl5 
Iblb 
lbl7 
IblB 
lbl9 
Ib2D 
Ib21 
lb22 
lb23 
lb24 
lb2S 
lb2b 
lb27 
lb2e 
lb2S 
lb30 
lb31 
Ib32 
lb33 
lb34 
lb35 

\^ 

lb3B 
lb3S 
lb40 
lb41 
lb42 
lb43 
lb44 
lb45 
lb4b 
lb47 
lb4B 
lb4<9 
IbSO 
IbSl 
lb52 
lb53 
lb54 
lb55 
IbSb 
lb57 
IbSB 
lb59 
IbbO 
Ibbl 
lbb2 



000004 
000010 
000014 
00001" 
000014 
000020 
000024 
000030 

m 

0000b4 
000100 
000114 
000240 
000250 



177740 
177742 
177744 
17774b 
177750 
1'7752 



I777b0 

1777b2 

1777b4 
177 7bb 



177572 
177574 
17757b 
17251b 



£RRVEC= 4 
RESVEC= 10 
TBITVEC=14 
TRTVECs 14 
BPTVEC= 14 
lOTVECs 20 
PWRVEC= 24 
EMTVECr 30 
TRAPVEC=34 
TKVECs bO 
TPVEC= b4 
LKVEC= 100 
CACHVEC=114 
PIRQVEC=240 
nnVECs 250 



TIflE OUT AND OTnER ERRORS 
RESERVED AND ILLEGAL INSTRUCT lOhS 
"T" BIT 
TRAC*^ TRAP 

BREAKPOINT TRAP (BPT) 
INPUT/OUTPUT TRAP (lOT) »«SCOPE»# 
POWER FAIL 

EMULATOR TRAP (EMT) ««ERR0R»* 

"TRAP" TRAP 

TTY KEYBOARD VECTOR 

TTY PRINTER VECTOR 

LINE CLOCK (KUU-L) VECTER 

CACHE ERROR INTERRUPT VECTOR 

PROGRAM INTERRUPT REQUEST VECTOR 

MEMORY MANAGEMENT VECTOR 



.SBTTL CACHE REGISTER DEFINITIONS 



LOADRS 

HIADR5 

MEMERR 

CONTRL 

MAI NT 

HITMIS 



177740 
177742 
177744 
17774b 
177750 
177752 



LOWER lb BITS OF ADDRESS THAT CAUSED ERROR 

UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR 

CACHE ERROR REGISTER 

MEMORY CONTROL REGISTER 

MEMORY MAINTENENCE REGISTER 

HIT MISS REGISTER "1" IMPLIES HIT IN CACHE 



.SBTTL CPU REGISTER DEFINITIONS 



SIZELO 

SIZEHI 

SYSTID 
CPUERR 



1777b0 
1777b2 

1777b4 
i777bb 



MEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR 
TO GET TO THE LAST 32 WORDS OF MEMORY 
HIGH SIZE REGISTER, RESERVED FOR FUTURE USE 
CURRENTLY ALL ZERO 
SYSTEM ID REGISTER 

CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED 
THE TRAP TO ERRVEC (000004) 



.SBTTL MEMORY MANAGEMENT DEFINITIONS 



;«MEMORY MANAGEMENT STATUS REGISTER ADDRESSES 



HMROs 

MMR1= 

MMR2= 

MMR3= 

.EQUIV 

.EQUIV 

.EQUIV 

.EQUIV 



177572 
177574 
17757b 
17251b 
MHRO.SRO 
HHRl SRI 
MMR2 SR2 
MMR3,SR3 



;»USER "I" PAGE DESCRIPTOR REGISTERS 



p:f::-m5 55 

OEFPBfl.CfIB 

Ib&3 

16E)5 
Ibbb 

\^ 

1670 
1671 
1672 
1673 
IbTM 
1675 
1676 
1677 
1678 
1679 
1680 
16S1 
1682 
1683 
168H 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
170H 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
1713 
171H 
1715 
1716 
1717 
1718 



'0 FPU-: DIWhOSTIC PfiPT £ fWCYll 27(732) 
MEflOSY HflflflGEMENT DEFINITIOrC 



n03 
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177600 
177602 
17760« 
177606 
177610 
177612 
177614 
177616 



177620 
177622 
177624 
177626 
177630 
177632 
177634 
177636 



177640 
177642 
177644 
177646 
177650 
177652 
177654 
177656 



177660 
177662 
177664 
177666 
177670 
177672 
177674 
177676 



172200 
172202 
172204 
172206 
172210 
172212 
172214 
172216 



UIPDRO= 
UIP0R1= 
UIPDR2= 
UIPDR3= 
UIP0R4= 
UIPDR5= 
UIPDR6: 
UIPDR7= 



177600 
177602 
177604 
177606 
177610 
177612 
177614 
177616 



;»USER "D" PAGE DESCRIPTOR REGISTORS 



UDPDRO= 
UDPDRi= 
UDP0R2= 
UDPDR3= 
UDPDR4= 
UDPDR5= 
UDPDR6S 
UDPDR7S 



177620 
177622 
177624 
177626 
177630 
177632 
177634 
177636 



;»USER "I" PAGE ADDRESS REGISTERS 



UIPARO= 
UlPARlr 
UIPAR2= 
UIPAR3= 
UIPAR4= 
UIPAR5= 
UIPAR6= 
UIPAR7= 



177640 
177642 
177644 
177646 
177650 
177652 
177654 
177656 



;«USER "D" PAGE ADDRESS REGISTERS 



UDPARO= 
UDPARls 
UDPAR2= 
UDPAR3= 
UDPAR4= 
UDPAR5= 
UDPAR6= 
UDPflR7= 



177660 
177662 
177664 
177666 
177670 
177672 
177674 
177676 



;»SUPERVISOR "I" PAGE DESCRIPTOR REGISTERS 



SIPDROs 
SIPDRlr 
SIPDR2= 
SIPDR3= 
SIP0R4= 
SIPDR5= 
SIPDR6S 
SIPDR7S 



172200 
172202 
172204 
172206 
172210 
172212 
172214 
172216 



;»SUPERVISOR "D" PAGE DESCRIPTOR REGISTERS 



N03 
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DEFPBfi.CnB MEflOSY ^ffl^WGEf1ENT DEFINITIONS 



1719 
1720 
1721 

i^P 

1725 
1726 
1727 
1728 
172? 
1730 
1731 
1732 
1733 
173H 
1735 
1736 
1737 

1738 
173? 
17H0 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1743 
175Q 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1765 
1770 
1771 
1772 
1773 
1774 



172220 
172222 
172224 
17s 

17c 
172234 
172236 



172240 
172242 
172244 
172246 
172250 
172252 
172254 
172256 



172260 
17226c 
172264 
172266 
172270 
172272 
172274 
172276 



172300 
172302 
172^04 
172306 
172310 
172312 
172314 
172316 



172320 
172322 
172324 
17232b 
172330 
172332 
172334 
17233b 



172340 



SDPDRO= 
SDPDR1= 
SDP0R2= 
SDPDR3= 
SDPDR4= 
SDP0R5= 
SDPORbr 
SDPDR7r 



1/2220 
172222 
172224 
172226 
172230 
172232 
172234 
172236 



;»SUPERVISOR T PAGE ADDRESS REGISTERS 



SIPARO:: 
SIPAR1= 
SIPAR2S 
SIPAR3= 
SIPAR4= 
SIPAR5= 
SIPAR6: 
SIPAR7= 



172240 
172242 
172244 
172246 
172250 
172252 
172254 
172256 



;»SUFERVISOR "D" PAGE ADDRESS REGISTERS 



SOPARO: 
SDPAR1= 
SDPAR2= 
SDPAR3= 
SDPAR4= 
SDPAR5= 
SDPAR6= 
SDPAR7= 



172260 

172262 

172264 , 

172266 

172270 

172272 

172274 

172276 



;*KERNEL T PAGE DESCRIPTOR REGISTERS 



KIPDRO= 
KIPDR1= 
KIP0R2S 
KIP0R3S 
KIPDR4S 
KIPDR5= 
KIPDR6= 
KIPDR7= 



172300 
172302 
172304 
17230b 
172310 
172312 
172314 
172316 



;»KERNEL "D" PAGE DESCRIPTOR REGISTERS 



KDPDRO= 
KDPDR1= 
KDPDR2S 
KDPDR3S 
KDP0R4= 
KDPDRSs 
KDP0R6= 
KDPDR7r 



172320 
172322 
172324 
17232b 
172330 
172332 
172334 
172336 



;*KERNEL T PAGE ADDRESS REGISTERS 
KIPAR0= 172340 



1775 

1778 
177S 
178C 
i7f 
17| 

ir 

1- 

1:86 

1787 
179^ 

i7qo 

17S1 
1792 
1793 
1794 
1795 
17% 
1797 
1798 
1799 
IBCD 
1801 
1802 
1803 
1804 
1805 

leob 

1807 
1808 
1809 

181C 

leii 

1B12 
1813 
ISIM 
1615 
1B1& 
iS!7 

iBie 

1819 
1820 
1821 
1822 
1823 
182M 
1825 
182& 
1827 
1828 
1629 
1930 



804 

2i-CCT-7b 14:54 PfiSE 11 



1723M2 
172344 
17226 
172|SC 
172352 
172354 
1723St> 



I723b0 
I723b2 
1723b4 

I723tt 
172370 
172372 
172374 
17237b 



170200 
170202 
170204 
170206 
170210 
170212 
170214 
170216 
170220 
170222 
170224 
170226 
170230 
170232 
170234 
170236 
170240 
170242 
170244 
1702% 
170250 
170252 
170254 
170256 
170260 
170262 
170264 



♦^IPflRls 
KIWW2S 
KlPflR3= 
KlPflR4: 
KiPPRSs 

KIP«R7= 



1/2342 
172344 
1723% 
172350 
172352 
172354 
172356 



;*KERrCL "D" PAGE ADDRESS REGISTERS 



KOPAROs 
KDPARlr 

KDPAR2= 
K0PAR3= 
K0PAR4S 
KDPARS: 
KDPAR62 
KDPAR7S 



172360 
172362 
172364 
172366 
172370 
172372 
172374 
172376 



.SBTTL UNIBUS HAP REGISTER DEFINITIONS 



;»THE LOUER 16 BITS OF THE HAP REGISTERS ARE LABELED 'RAPLXX' 
|»THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX 



HAPLOO 




170200 


HAPHOO 




170202 


riAPLOl 




170204 


riAPHOl 




170206 


rmo2 




170210 


NAPH02 




170212 






170214 


Saph^ 




170216 


nAPL04 




170220 


flAPH04 


«• 


170222 


fWPLOS 




170224 


HAPHOS 




170226 


nAPL06 




170230 


nAPH06 




170232 


f1APL07 




170234 


HAPH07 




170236 


MAPLIO 




170240 


MAPHIO 




170242 


riAPLll 




170244 


MAPHU 




1702% 


f1APL12 




170250 


nAPH12 




170252 


HAPL13 




170254 


nAPHl3 




170256 


f1APL14 




170260 


f1APH14 




170262 


lAPLlS 




170264 



C04 
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1S3I 
1832 
1833 

im 

1836 

ler 

1838 
1839 
1840 
1841 
1842 
1343 
1844 
1845 

1846 
1847 
18M8 
1849 
18S0 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1660 
1861 
1662 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
187C 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1860 
1881 
1862 
1683 
1884 
1885 
1866 



170266 
170270 
170272 
17027" 
170276 
17030C 
170302 
170304 
1703C6 

ro3io 

170312 
170314 
17C316 
170320 
170320 
170324 
17C326 
170330 
170332 
170334 
170336 
170340 
170342 
170344 
n03% 
170350 
170352 
170354 
170356 
170360 
170362 
170364 
170366 
170370 
170372 
170374 
170376 



000000 
COOOOl 



?1flPH15 

nflPLib 

MAPHlb 
fl«PL17 
WAPH17 
f1flPL20 
nAPH20 
l1flPL21 
f1APH21 
MflPL22 
f1flPH22 
f1APL23 
nAPH23 
f1APL24 
nPPH24 
f1flPL25 

fWPL26 
nAPH26 
MAPL27 
f1flPHc7 
nAPL30 
nAPH30 
fIflPLSl 
f1flPH31 
f1flPL32 
rMPH32 
nAPL33 
rMPH33 
nflPL34 
mPH3H 
nflPL35 
nPPH3S 

rm36 

rMPH36 

f1flPL37 

mPH37 

.EQUIV 

.EOUIV 

.EOUIV 

.EOUIV 

.EQUIV 

.EOUIV 

.EOUIV 

.EQUIV 

.EOUIV 

.EOUIV 

.EOUIV 

.EQUIV 

.EOUIV 

.EOUIV 

.EOUIV 

•EOUIV 

.SBTTL 

ACO 

ACl 



170266 
170270 
170272 
170274 
170276 
170300 
170302 
170304 
170306 
170310 
170312 
170314 
170316 
170320 
170320 
170324 
170326 
170330 
170332 
170334 
170336 
170340 
170342 
170344 
1703% 
170350 
170352 
170354 
170356 
170360 
170362 
170364 
170366 
170370 
170372 
170374 
170376 
NflPUn.MAPLQ 



MflPHOO 
HflPLOl 

nflPL02 

HPPHOH 

tttPLOB 
HPPHQb 

tmo7 

MAPH07 



HAPHO 
NAPLl 
NAPHl 
HflPL2 
NAPH2 
I1APL3 
,HAPH3 
,f1APL4 
,riflPH4 
MAPLS 
HAPHS 
nAPL6 
NAPHb 
fm7 
f1APH7 



FLOATING POINT REGISTER DEFINITIONS 
r-/.0 

=y.i 



?:'FU-45 =5 
OEFPW. C.13 



i9S7 
1888 
1839 
1890 
1991 
1892 
1893 
1B9H 
1995 
189b 
1897 
1898 
1899 
19C0 
1901 

:9ca 

1903 
1904 
1935 
190fc 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
19H 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
192*4 
1925 
i92b 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
193M 
1935 
1938 
1937 
1938 
1939 
19H0 
1941 

:9s2 



PC 1 t _'■ n'iis*: 



DOH 
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F.cwTiNG p::.nt resis'^er oefwitions 



300002 
000003 
000004 



000007 
170004 
COUfeO 
201162 

WW* AS • 



00C174 
000176 



000006 
000010 
000012 
000014 
000016 



000244 
000100 
177546 
172540 
172542 
172544 
000104 



000000 



000174 
000000 
000000 



AC2 

A£3 

AC4 

ACE 

AC6 

flC7 

nSN 

COUNT 

STEP 

OFFSET 

•SBTTL 
.EQUIV 
.EOUIV 
.EOUIV 
.EQUIV 
.EOUIV 
.EOUIV 
.EQUIV 
.EOUIV 
.EOUIV 
.EQUIV 
.EOUIV 
.EQUIV 
.EOUIV 
.EOUIV 

.SBTTL 

.EOUIV 

.EQUIV 

FICE=6 

F0=1Q 

FUsl2 

FUV=14 

flTslb 



.SBTTL FLOATING POINT VECTOR DEFINITION 
FPPVEC=244 



='/.2 

=-/.5 
='/.6 

=x7 

=170004 
=SREGC 
sSREGl 
=SREG2 

FLOATING POINT STATUS SIT DEFINITIONS 

BITO.FC 

BITl FV 

8IT2,F2 

BIT3,FN 

BIT4,Ffin 

BITS FT 

BIT6,FL 

BIT7,FD 

BITB.FIC 

BIT9!fIV 

BITl6,FIU 

BITU FIUV 

BIT14,FID 

BIT15,FER 

FLOATING POINT EXCEPTION CODE DEFINITIONS 

BIT1,F0CE 

BIT2,FD2 



LKVEC 
LKSTAT 
PCLKST 
COSETB 



=100 
=177546 
=172540 
=172542 



COUNTER =172544 
PKVEC =104 

.SBTTL TRAP CATCHER 

.=0 

;»ALL UNUSED LOCATIONS FRON 4-776 CONTAIN A ".+2, HALT" 
; iSEOUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
«L0CATI0N 0 CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 
.=174 

DISPREG: .WORD 0 ;; SOFTWARE DISPLAY REGISTER 

SUREG: .UORO 0 ;; SOFTWARE SUITCH REGISTER 

.SBTTL STARTING ADDRESS(ES) 



E04 

I9«»3 0C:20C 300137 MH03b JHP aiSTfiRT ;;JUnP TO STfiRTINi ADDRESS Or 

19^5 .SBTTL flCTIl HOOKS 

:^I00KS REQUIRED BY ACT 1 1 

ISVPCs. ;SAVE PC 

0000% SENDAD ;;USET L0C.H6 TO ADDRESS OF lEHDfiD IM .SEOP 

300052 iwORO 0 ; ;2)SET L0C.52 TO ZERO 

.=iSVPC :; RESTORE PC 




F04 
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JEFPW.CfiB 



1955 
1 956 
1957 
1958 
^259 
19b0 
1%1 
1%B 
19b3 



ACTli HOOKS 



1%^ 
1966 

il^ 

1971 
19^ 
1973 
197M 
1975 
197b 
1977 
1978 
1979 
1980 

1983 
1984 
1985 
19eb 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
199b 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
20% 

2009 
2010 



001100 

mm 

001103 
001104 
001 10b 
QOlllO 
001112 
001114 

mil 

001120 
001122 
001124 

001132 
001134 
00113b 
001140 
001142 
001144 

001150 
001152 
001153 
001154 
001155 
00115b 

001 IbO 
001 lb2 
001 lb4 
OOHbb 
001170 
001172 
001174 
00117b 
001200 
001202 
001204 
00120b 
001210 
001212 
001214 
00121b 
001220 
001222 



OOllX 



OCO! 



000 
000000 

ooocoo 

000000 
000000 
000 

000880 

000000 
000000 
000000 



000000 
000000 
177570 
177570 
177SbO 
1775b2 
1775b4 
1775bb 
000 
002 
012 
000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
QQOOOO 



.SBTTL COnnON TAGS 

::»«*«»♦«***#♦»♦♦»#»*»»♦»*♦«♦»»#*♦♦»####»♦♦»♦♦»♦♦*♦♦♦♦♦♦*♦**+♦♦ 

tTHIS TftBLE CONTfiire VARIOUS COflflON STORAGE LOCfiTICNS 
jfUSED IN THE PROGRAM. 



JCNTAG: 

JTSTNM: 

SERFLG: 

JICNT: 

SLPAOR: 

JLPERR: 

JERTTL: 

JITEMB: 

SERflAX: 

SERRPC: 

SGOADR: 

SBOADR: 

SGODAT: 

SBODAT: 



SUR: 

DISPLAY 

STKS: 

STKB: 

$TPS: 

STPB: 

SNULL: 

SFILLS 

SFILLC 

ITPFLG 

SREGAD 



SREGO 
SREGl 
SREG2 
SREG3 
SREG4 
SREG5 
SREGb 
SREG7 
ITMPO 
ITMPl 
JTHP2 
ITf1P3 
JTMP4 
STMPS 
STMPb 
STI1P7 
STinES: 
SESCAPE: 



.=1100 

.UORD 
.BYTE 
.BYTE 
.UORO 
.UORD 
.UORD 
.UORO 
.BYTE 
.BYTE 
.UORO 
.UORO 
.UORO 
.UORD 
.UORO 
.UORD 
.WORD 
.UORO 
.UORO 
: .UORD 
1775bO 
177Sb2 
177Sb4 
1775bb 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.UORO 

.UORO 
.UORO 
.UORO 
.UORO 
.UORD 
.UORO 
.UORD 
.UORO 
.UORO 
.UORD 
.UORD 
.UORO 
.UORD 
.UORD 
.UORD 
.UORD 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 

DSUR 
DDISP 



0 

2 

12 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



START OF COfinON TAGS 

CONTAINS THE TEST NUMBER 
CONTAINS ERROR FLAG 
CONTAINS SUBTEST ITERATION COUNT 
CONTAINS SCOPE LOOP ADDRESS 
CONTAINS SCOPE RETURN FOR ERRORS 
CONTAINS TOTAL ERRORS DETECTED 
CONTAINS ITEM CONTROL BYTE 
CONTAINS MAX. ERRORS PER TEST 
CONTAINS PC OF LAST ERROR INSTRUCTIC'i 
CONTAINS ADDRESS OF 'GOOD' DATA 
CONTAINS ADDRESS OF 'BAD' DATA 
CONTAINS 'GOOD* DATA 
CONTAINS 'BAD' DATA 
RESERVED—NOT TO BE USED 



ADDRESS OF SUITCH REGISTER 
ADDRESS OF DISPLAY REGISTER 
TTY KBO STATUS 
TTY KBO BUFFER 

TTY PRINTER STATUS REG. ADDRESS 

TTY PRINTER BUFFER REG. ADDRESS 

CONTAINS NULL CHARACTER FOR FILLS 

CONTAINS t OF FIUER CHARACTERS REQUIRED 

INSERT FILL CHARS. AFTER A "LINE FEED" 

"TERMINAL AVAILABLE" FLAG (BIT<07>=0=YES) 

CONTAINS THE ADDRESS FROM 

UHICH (SREGO) MAS OBTAINED 

CONTAINS ((SREGAO)'^O) 

CONTAINS ((SREGA0)>2) 

CONTAINS (( SREGAD )>4) 

CONTAINS ((SREGAO)-^b) 

CONTAINS (( SREGAD )>10) 

CONTAINS ((SREGA0)-^12) 

CONTAINS ((SREGA0)414) 

CONTAINS ((SREGAD)^ lb) 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

MAX. NUMBER OF ITERATIONS 
ESCAPE ON ERROR ADDRESS 



swsr^''™ '''' 

aju Kjg iTjj; 3333r7 



G04 
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SBELL: 
SLF: 



.HSCIZ <BQ-<377><377^ 
.fiSCIZ <i2> 



;CODE FOR BELL 

mm mm 

;LINE FEED 



:E=-cBM.:n9 cohnon tags 



2015 
5Qlb 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
202M 
202S 
20c 



H04 



£ rWCYll 27^732) 21-0CT-7B 1M:5H PfiGE 4" 



2026 

IS^ 
2031 
2032 
2033 
203H 
2035 

2a3b 

2037 
203B 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
20S3 
2054 
2055 
205E> 
2057 
20S8 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 



001234 
001234 
001236 
001240 
001242 

001250 

001254 
001255 
001256 
001260 
001262 



001264 

001264 
001266 
001270 
001272 
001274 
001275 
001276 
001300 



001364 
001366 
001370 
001372 
001374 
001376 
001400 
001403 
001406 
001410 
001413 
001416 
001420 
001423 
001426 
001450 
001433 



000000 
000000 
OCQOOO 
000000 
QQOOOO 
000000 

ooocoo 

000000 

000 
000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000 
000 
000000 
000004 
000042 
000005 
000000 
000000 
000030 
000000 
052532 
054532 
367 
365 
377 
367 
375 
377 
367 
365 
377 
367 
375 



366 
367 
364 
366 
367 
363 
366 
367 
374 
366 
367 



377 
376 

377 
376 

377 
376 

377 
376 



.SBTTL APT KftlLBOX-ETflBLE 



fiPT fIfllLBOX 
fCSSflGE TYPE CODE 
FATAL ERROR NUriBER 
TEST NUMBER 
PfiSS COUNT 



SMSGTY: .UORO ' 
SFATAL: .WORD 
iTESTN: .WORD , 
SPnSS: .UORO- 
tOEVCT: .UORD- 
SUNIT: .UOROr 
SnSGAO: .UORO 
SnSGLG: .UORO 
SETA6LE: 
lENV: .BYTE 
JENVM: .BYTE 
S5UREG: .UORO 
SUSUR: .UORO 
SCPUOP: .UORO 
;» 
;* 
;* 
;» 
jj 

JeTEND: 
.flEXIT 

SERP5U: .UORO 
MTSTNMr.UORD 
iFEC: .UORO 
SFEA: .UORO 
JFT: .BYTE 
JFL: .BYTE 
SFD: .WORD 
SFLT: .BLKU 
SFLBUFF.-.BLKB 
SBUFF: .BLKU 
IFPS: .UORO 
TICKS: .WORD 
TIMES: .WORD 
SCPUERR:.UORO 
flORPTR: .UORO 
OUTPTR: .UORO 
MULTBL: .BYTE 



ftMSGTY 
fiFflTflL 
fiTESTN 
flPflSS 
flOEVCT 
flUNIT 
AMSGflO 
fiMSaG 

AENV 

fiENVM 

A5UREG 

AUSUR 

ACPUOP 



4 

42 
5 



30 



DEVICE COUNT 
I/O UNIT NUMBER 
MESSfiGE ADDRESS 
MESSAGE LENGTH 
APT ENVIRONMENT TABLE 
ENVIRONMENT BYTE 
ENVIRONMENT MODE BITS 
APT SUITCH REGISTER 
USER SUITCHES 
..CPU TYPE, OPT IONS 
BITS 15-11=CPU TYPE 

1 1 /04=01 , 1 1 /05=02 , 1 1 /20=03 , 1 1 /4Q=04 .11/45 
11/70=06 PDQ=07,3=10 
BIT 10=REAL TIME CLOCK 
BIT 9=FL0ATING POINT PROCESSOR 
BIT B=MEMORY MANAGEMENT 



; ERROR P5U 

TEST NUMBER FOR TYPEOUT 

FLOATING EXCEPTION CODE 

FLOATING EXCEPTION ADDRESS 

TRUNCATE/ROUND MODE 
; INTEGER/INTEGER LONG MODE 

FLOATING/FLOATING DOUBLE MODE 
; BUFFER FOR FLOATING CONVERSIONS 

BUFFER FOR ASCII FLOATING NUMBERS 

BUFFER 



ADRTBL 
OUTTBL 

367, 366, 377, 365. 367, 376, 377, 364 



. BYTE 367 , 366 , 377 , 375 , 367 , 376 , 377 , 363 
. BYTE 367 , 366 , 377 , 365, 367 , 376, 377 , 374 



. BYTE 367 , 366 , 377 , 375 , 367 , 376 , 377 , 362 
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nr 1 uac 


aT7 


ac3 
Jbc 












00144U 


4b7 


acc 
Jbb 
ac^ 

Jb' 


if 1 




OVTC 

.BY Tt 


ac7 acc a7"» acc 3C7 37c 377 acu 
jc7, JbD,J7( . JD3, Jb7, J/b, j7/, Jc4 


cO/j 


DO 144 J 


acc 


a^c 








nn 1 uuc 




3CU 

JbM 










cUo 


nn 1 ucn 


ac7 


acc 
Jbb 


if f 






3C7 acc 377 37C 3C7 37t 377 373 

Jb' , Jbb, J' f ,ifb,ibf fifa,if f ^ifi 


cO/b 


001453 


a7C 


ac7 
Jb/ 


a7c 

ifb 






cJ f7 


nn 1 ucc 
QUI 49b 


a77 


373 

if i 










cU7d 


nn 1 ucn 


ac7 


acc 
Jbb 


37^ 

if 1 




OVTC 
• OT It 


aC7 3CC 377 3CC 3C7 37C 377 37U 

ibf , Jbb ,if f , Jbb, ibf , ifb ,if f fif^ 




nn 1 uca 

yui4b3 


ace 
Jbb 


ac7 
Jb7 


ifb 






anon 
cOoU 


nn 1 LtCL 
U014bc 


a77 

if f 


J74 










sno 1 


nn 1 Li7n 


ibf 


acc 
Jbb 


377 

if f 




□VTC 


3C7 3CC 377 37C 3C7 37C 377 373 

Jb' . Jbb, J/^' , J''b, Jbi', J/b. J' f,ifc 


cUbc 


nn 1 u73 




3C7 
ibf 


37C 

ifb 








nn 1 U7L. 


377 

if f 


373 
J'C 








3C7 3tC "977 ^tC 0Ci7 ^7ti ^77 ^CU 
Jb' , JOD, Jr ' , JDD, JO' ,J'D,J'', JD1 


SDQU 
CUDI 


nnicnn 


ac7 
iof 


3CC 

Jbb 


377 

if f 


i jus: 


OVTC 
. OT 1 1 


anoc 


nn 1 cn3 


acc 
jbb 


3C7 

Jb/ 


37C 

J''b 






cUUb 


nn 1 cnc 


a77 

iff 


3CU 

Jot 










CUP/' 


nn t c 1 n 


ac7 

iOf 


3CC 

Jbb 


377 

J7 f 




OVTC 
. SI 1 1 


3C7 3fcC 377 37C 3t7 37t "377 ICO 
Jb' , Jbb, J' '' , J'D, JO' , J'D, J' ' , JOJ 


cUoo 


nn 1 c 1 o 


if^ 


3C7 

Jb'' 


37t 
if b 






cUtn 


nn 1 c 1 c 
UUibib 


"iff 
if f 


3C3 

JbJ 










anon 


nn 1 can 
OOlbcU 


ac7 


acc 
Jbb 


377 

if f 




OVTC 
.OT It 


3C7 3CC 377 3CC 3C7 37C 377 37U 

Jb/^, Jbb, J/^'', Jbs, Jb'', J/b, J/^ f ,if*^ 


snoi 


nn 1 caa 


acc 
Jbb 


3C7 

Jb'' 


a7c 
J^b 






CUTC 


nn 1 cac 
LfUibcb 


377 

if t 


37U 

if^ 








■36.7 OCfi "377 17C '3Ci7 "37(1 "377 ^7? 
JO' , JDD, J' ' , Jr D, JO' , J' D, J' f fJf C 




nniCTTi 
UwiboU 


■3C7 


3CC 
JOD 


377 

Jf f 




PVTC 
.OTIC 


CUTt 


nn 1 C31 


a7C 


3C7 
ibf 


37C 
ifb 








nn 1 C1L. 


a77 

if f 


373 
if C 










3nOL 

cU^b 


nn 1 cun 


ac7 
Jbr 


3CC 

Jbb 


377 

if f 




OVTC 
. BT 1 1 


3t7 OCC "377 OfcC '3t7 37t 377 OfcU 
JD' , JDD, J' ' , JDS, JD' , Jr D , J' ' , JD~ 




nn 1 cua 


acc 
Jbb 


3C7 

Jb'' 


37C 

ifb 






3naa 


nn I cue 
Uuibib 


377 

if f 


3CU 

Jbi 










CuTI 


nni ccn 
UUibbU 


ac7 
Jb/ 


acc 
Jbb 


377 

if f 




PVTC 


Ot.7 '3t.fl ^77 ^7C "3^7 17f. "377 "37*3 
JDr , JDD, J'r ,J'0, JD' ,J'0,Jr',JrJ 


3 1 nn 


nn 1 cca 


a7C 


3C7 

Jb^ 


37C 
ifb 






3 1 n 1 


nn 1 ccc 


377 

if f 


373 

if i 










3 1 ns 


nn I ccn 
UUibbU 


ac7 
Jbr 


acc 
Jbb 


377 

if f 




QVTC 
. OT 1 1 


3t7 let 377 3CC 3fc7 37C. 377 "3714 
JDr , JOD, J'' , JDD, JDr , J'0,Jrr ,J'~ 


31 


nn 1 cca 
UUibbJ 


acc 
Jbb 


3C7 
Jbr 


37C 
J'b 






clLn 


nni ccc 
uuibbb 


377 

if f 


37U 

ifn 










3 1 nc 


nnic7n 
uuib' u 


■3C7 
Jbr 


3CC 

Jbb 


"377 

if f 




OVTC 
• O 1 1 1 


'3fc7 ^Cfe "377 '37<J 7(^7 '37f. "377 "37? 

JDr , JDD, Jr r , J' 9, JO' , J' O, Jr r , J' C 


3 1 nc 


nn 1 C7a 


a7C 


3C7 

Jb'' 


a7C 

ifb 






31 n7 


nn 1 C7C 
UUib/b 


377 


373 

if c 








3tP 1C7 "SCC 377 OtC '3t.7 '37f. ^77 
JDC, JD' , JDO, J' ' , JDD, JD' ,J'D,J' r 


3 1 no 


nn 1 cnn 
UUibUU 


ac3 
jbc 


3C7 

ibf 


acc 
Jbb 


>cuu: 


QVTC 
.01 It 


31 no 


nn 1 cm 
uUibUJ 


377 

if f 


3CC 

Jbb 


3C7 

ibf 






31 in 

CI iU 


nnicnc 


37C 


377 

Jf 1 










?H 1 


nn 1 c 1 n 
UUibiU 


JO" 


JOr 


3t(« 
ODD 




• D 1 1 C 


'iM '3fe7 IfcP. 177 77^ 1^7 "37^ 177 
JO~, JDr , JDO, Jr r , Jr3, JD' , Jr D, Jr r 


3113 


nni CI a 
uuibij 


377 

J/^ f 


37C 
Jr b 


3C7 
JDr 






Ci i«3 


nn 1 c 1 c 
UUibib 


37C 

J^b 


377 
if f 












nn 1 cpn 
uuibcu 


JbJ 


ibf 


JDD 




.□lit 


•SfeT ■3C7 IfeC "377 IfetJ "3^7 '37f. 777 

JDJ, JD' , JDO, J' ' , JOD, JDr , J'D, Jr r 


PI IC 


nn 1 CP'S 

UUiOCJ 


377 

if f 




ibf 






Ci is 


UUiSCO 


•3f 0 


"377 








"371 Ifi? IfiPi "377 "37^ Ik? 17k "377 

Jrn,>3Dr , JDO, Jr r , J«D, JDr ,i9rD, Jr r 


PI 1 7 
Ci i r 


uUiD<9U 


3714 
Jf ~ 


3C7 
Jb' 


JDD 




PYT/ 
.OTIC 


3110 
Ci id 


nni CQT 
uuibjj 


377 

if f 


37C 
J' b 


3C7 

Jb'' 






2119 


001b3b 


37b 


377 










2120 


00lb40 


3b2 


3b7 


3bb 




.BYTE 


3b2 , 3b7 , 3bb, 377, 3b5, 3b7, 37b, 377 


2121 


00lb43 


377 


3b5 


3b7 






2122 


001b4b 


37b 


377 








3b4, 3b7, 3bb, 377, 375, 3b7, 37b, 377 


2123 


001&50 


3b4 


3b7 


3bb 




.BYTE 


212H 


001b53 


377 


375 


3b7 






212S 


OOlbSb 


37b 


377 








373 , 3b7 , 3bb , 377 , 3b5 , 3b7 , 37b , 377 


212b 


001 bbO 


373 


3b7 


3bb 




.BYTE 
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2127 

2130 
2131 
2132 
2133 
ii3H 
2135 
2:38 
2137 

2140 
2141 
21 H2 
2143 
2144 
2145 
214E> 
|147 

214? 
2150 
2151 
2152 
2153 
2154 
2155 
215b 
2157 
2158 
2159 
21&0 
21E)1 
21&2 
21b3 
21E>4 
2165 
21&b 
21 b7 
21b8 
2169 
2170 
2171 
HIT?. 
2173 
2174 
2175 
2176 
2177 
2178 
2179 
2180 
2181 
2182 



0C1&63 

m 

001673 
001676 
001700 
001703 
ffil706 
001710 
001713 
001716 

001726 
001730 
001733 
001736 
001740 
001743 
001746 

SSi^ 

001756 
001760 
001763 
001766 
001770 
001773 
001776 



002004 
002006 
002010 
002012 
002014 

0(Jo2§ 
0a2C 




(0 
002042 
D02044 
0020% 
002050 
002052 
002054 
002056 
002Q6Q 
002062 
002064 



377 
376 
374 
377 
376 
362 
377 
376 
364 
377 
376 
363 
377 
376 
374 
377 
376 
372 
377 
376 
364 
377 
376 
373 
377 
376 
374 
377 
376 
171006 
171406 
172006 
172406 
173006 
173406 
174006 
174406 
176006 
177406 
170006 
170016 
170017 
170406 
170506 
170606 
170706 
170010 
170013 
170014 
170015 
170026 
170027 
170036 
170037 
170040 
170041 



365 


367 




277 




R .'TP 




JOB 




Jb/ 




"377 






Jo7 


Jbb sJUu: 


nvTC 
.Ui lb 


JD3 


Jo7 




/ 






^t7 

JOf 


obb 




^7C 






^77 






*3C.7 


"act. 
Job 


DVTC 
.□Tit. 


jcb 


It 7 




T77 






Jbf 


■ate. 
Jbb 


DVTC 
.□Tit 


^7C 


db/ 




077 

Jf 1 








dOO 


DVTC 


■ate 


db/ 




177 






1t7 


dDD 


PVTC 








377 






367 


366 


.BYTE 


365 


367 




377 






367 


366 


.BYTE 


375 


367 




377 







ILLOP: 



J04 
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374 , 367 , 366 , 377 , 375 , 367 , 376 , 377 
362 , 367 , 366 , 377 , 365 , 367 , 376 , 377 
364 , 367 , 366 , 377 , 375 , 367 , 376 , 377 
363 , 367 , 366 , 377 , 365 , 367 , 376 , 377 
374 , 367 , 366 , 377 , 375 , 367 , 376 , 377 
372 , 367 , 366 , 377 , 365 , 367 , 376 , 377 
364, 367 , 366, 377, 375, 367, 376, 377 
373 , 367 , 366 , 377 , 365 , 367 , 376 , 377 
374, 367, 366, 377, 375, 367, 376 , 377 



.UORO 


171006 


;22 


.UORD 


171406 


23 


.UORD 


172006 


;24 


.UORD 


172406 


25 


.UORO 


173006 


26 


.UORD 


173406 


27 


.UORO 


174006 


30 


.UORO 


174406 


31 


.UORO 


176006 


34 


.UORD 


177406 


37 


.UORO 


170006 


46 


.UORO 


170016 


56 


.UORO 


170017 


=57 


.UORD 


170406 


64 


.UORO 


170506 


65 


.UORD 


170606 


66 


.UORD 


170706 


67 


.UORD 


170010 ; 


150 


.UORD 


170013 ; 


153 


.UORO 


170014 


154 


.UORD 


170015 


155 


.UORO 


170026 ; 


246 


.UORO 


170027 ; 


247 


.UORO 


170036 ; 


256 


.UORO 


170037 ; 


257 


.UORO 


170040 i 


340 


.UORD 


170041 i 


341 



K04 
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OEFPBA.CnB 



2183 
2184 
218S 

2186 
2187 

2188 
218S 
2190 

iili 

2193 
2194 
2195 
2196 
2197 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 



002066 
002070 
002072 
002074 
002076 

002104 

iii 

002112 
002162 
002164 
002166 
002170 



002172 



APT rWILBOX-ETflBLE 

170042 
170043 
170044 
170045 
170030 
170031 
170032 
170033 
170034 
170035 

000024 
000000 
OOOCOO 
000000 
000000 





.UORD 


170042 


342 




.UORD 


170043 


343 




.UORO 


170044 


344 




.UORD 


170045 


345 




.UORO 


170030 
170031 


350 




.UORD 


,351 




.UORO 


170032 


;352 




.UORO 


170033 


;353 




.UORD 


170034 


354 




.UORO 


170035 


;355 


ILLENO: 








UALKBUF: 


.BLKU 


24 




SAGO: 


.UORD 
.UORO 
.UORD 
.UORO 







.SBTTL ERROR POINTER TfiBLE 

*THIS TfiBLE CONTfilNS THE INFORMATION FOR EftCH ERROR ThflT CAN OCCUR. 

*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 

♦LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 

♦NOTEl: IF JITEMB IS 0 THE ONLY PERTINENT DATA IS C5ERRPC). 

»N0TE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOHS: 



iERRTB: 



EM 
DH 
DT 
OF 



; POINTS TO THE ERROR MESSAGE 
; POINTS TO THE DATA HEADER 

POINTS TO THE DATA 

POINTS TO THE DATA FORMAT 



f 



P0F11-4S/S5/70 FPll-C DIAGNOSTIC PflFT c fIflCYll £7:732; 21- 
OEFPBA.CNB ERROR POINTER TABLE 

2217 

2218 ilTEM 1 

2219 002172 037&33 EMI 



m 



1^ 



00217H 037665 DHl 



2222 002176 0377S2 OTl 
002200 03776M DFl 




:ITEH 2 

037771 Ef12 



OHl 
DTI 

I776H DFl 



2231 : ITEM 3 

2232 002212 OHOIOM En3 



002214 0M0130 DH3 



2235 002216 040200 0T3 
002220 000000 0 



:ITEf1 4 

002222 040212 Et14 

2240 002224 040221 DH4 

2241 002226 040250 DT4 

2242 002230 OOOOOO 0 
2243 

2244 ilTEM 5 

2245 002232 040256 EM5 

2246 002234 040231 DH4 

2247 002236 040250 DT4 
224B 002240 OOOOOO 0 
2249 

2250 ilTEM 6 

2251 002242 040305 EI16 

2252 002244 040231 DH4 

2253 002246 040250 DT4 

2254 002250 OOOOOO 0 

iill ilTEM 7 

2257 002252 040355 EM7 

2258 002254 037665 DHl 

2259 002256 340436 0T7 

2260 002260 037764 DFl 

2262 ilTEM 10 

2263 002262 040450 LNIO 
2264 

2265 002264 037665 DHl 

2266 002266 040622 DTIO 

2267 002270 037764 DFl 

2269 lIJEM 11 

2270 002272 040634 EMU 

2271 002274 037665 DHl 

2272 002276 040436 DT7 
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DST CHANGED ON MULF*OST=0 
ERPPC DATA TEST NO 

EXPECT ACTUAL 
JERRPC.JTMPO . JTr*P2,WST£MH 
0,1,1.0 

;4F1 BRANCH FAILED 



CONDITION CODES BAD 

ERRPC FPS TEST NO 

EXPECT ACTUAL 
JERRPC, JTMPO, STMPl , MTSTNM 



;ADX RON FAILED 
ERRPC TEST NO 
;SERRPC,SSTSTNn 



;FRHK NUL SUR STUCK LOU 



;FXPP SCOO NOT GETTING TO FRMA AS A HIGH 



;FRNE SHFC 0(0)H NOT GOING H UHEN 1(0) IS LOU 
; SERRPC , STMPO , $TMP4 , ISTSTNtI 

:QR DATA BAD. CHECK MUL SHIFT ENCODER 
•ROMOUT IN STATE 233 

; iERRPC , JTMPO , $TMP4 , J JTSTNM 

;FRHL MYP SIGN EXTEND NOT GOING LOW 



PDPll -45/55/70 FPll-C DIA3N0STIC PART c HflCYll 27(732) 2: 

GEFPBA.CdB ERROf^ POINTER TABLE 

2273 002300 037764 OKI 
2274 

2275 ilTEM 12 

11^ mm 

2276 002306 0H0H36 DT7 
227S 002310 037764 DFl 

fill :ITEM 13 

2282 X2312 041031 ^ni3 

2383 002314 037665 DHl 



DT13 
DFl 



m 

2266 

2287 rlTEM 14 

2288 002322 041060 Eni4 
228S 002324 041115 DH14 
22S0 002326 041142 DT14 
2281 002330 000000 0 
22S2 

2293 ilTEM 15 

2294 002332 041152 Em5 
22% 002334 037665 DHl 
22% 002336 041046 DT13 
2297 002340 037764 DFl 
2298 

2299 iITEfl 16 

2300 002342 041266 tM16 

2301 002344 040231 DH4 

2302 0023% 040250 DT4 

2303 002350 000000 0 
2304 

£305 ilTEM 17 

2306 002352 041407 EM17 

2307 002354 037665 DHl 

2308 002356 041046 DT13 

2309 002360 037764 DFl 
2310 

2311 ilTEM 20 

2312 002362 041453 feM20 

2313 002364 040231 DH4 

2314 002366 040250 DT4 

2315 002370 000000 0 
2316 

2317 ilTEM 21 

2318 002372 041506 En21 

2319 002374 040231 DH4 

2320 002376 040250 DT4 

2321 002400 000000 0 
2322 

2323 ilTEM 22 

2324 002402 041542 Eri22 

2325 002404 040231 DH4 

2326 002406 040250 DT4 

2327 002410 000000 0 
2328 
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;FRHL flPY/DIV flpD(nL NOT GOING 
;NOT CftUSING FRMh FORCE ^Ic^vOlV S5d 
;T0 FORCE THE ADD 

;fiR DflTfl BAD 

; JERRPC , STMP2 , 5TMP6 , J5TSTNM 

:f1UL SHF ENCODER ROMOUT BflD 
;ERRPC ROnOUT TEST NO 
;SERRPC.SREG5,SSTSTNM 

;FRHK MPY/DIV fiDD(l)L NOT GOING HIGH 

;FRHK nUL SUR NOT GOING LOU 

;FRHK MPY 5IGN EXTEND NOT GOING HIGH 

;FRHK E115(4) NOT GOING LOU 

;FRHK E115(4) NOT GOING HIGH 

;FRHK El 07 (12) HOT GOING LOW 



"OFi 1-45/55/70 FPli-C DIfli/40STIC PART £ flACYll 57(732) 
OEFPBA.Cre ERROR POINTER TABLE 



N04 
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2329 
2330 
2331 

mi 

2334 
2335 
2336 
2337 
2336 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 
2350 

2352 
2353 
2354 
2355 
2356 
2357 
2358 
2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2368 
2369 
2370 
2371 
2372 
2373 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 



002412 
0024 H 
^416 
002«20 



002422 
002424 
002426 
002430 



002432 
002434 
002436 
002440 



002442 
002444 



002452 
002454 
002456 
002460 



002462 
002464 
0G2466 
002470 



002472 
002474 
002476 
002500 



002502 
002504 
002506 
002510 



002512 
002514 
002516 
002520 



041576 
037665 
Q4l546 
037764 



041647 
037665 
037752 
037764 



041664 
040231 
040250 
000000 



042001 
042067 

042134 
042142 



042144 
042067 
042134 
042142 



042216 
042067 
042134 
042142 



042274 
042067 
042134 
042142 



042363 
042067 
042134 
042142 



042437 
042067 
042134 
042142 



iiTEK 23 

&f123 

OHl 

DTi3 

DFl 

rlTEM 24 

EM24 

DHl 

DTI 

DFl 

:ITEf1 25 

tms 

DH4 
0T4 
0 

ilTEM 26 

tnzb 

0H26 

DT26 
DF26 

ilTEM 27 

EM27 

0H26 

DT26 

DF26 

ilTEH 30 

EM30 

DH26 

DT26 

0F26 

ilTEM 31 

^M31 

DH26 

DT£L 

DF26 

ilTEM 32 

0H26 
DT26 
DF26 

ilTEn 33 

EM33 

0H26 

DT26 

DF26 

;IT£n 34 



;FRHK MUL SUR DID NOT ENAS-E 
;FRflH FORCE A 



; RESULT WRONG 



;FRHK + FRLH MUL SHIFT ENCODER 
;R0f1 FOILED 



FRHK MUL SUR NOT GOING HIGH 

DPTQ 

EXPECT 
5TMP0,JT«P4 
2,2 



;FRLH El (11) NOT GOING LOW 



;FRHK E107 NOT GOING LOW 



:FRLH El (11) NOT GOING HIGH WITH 
■BOTH INPUTS ON P HIGH 



;FRHK E107(6) NOT GOING LOW 
•WITH H,L,H INPUT 



;FRHK E107(12) NOT GOING LOW 
;WITH H,H,L INPUT. 



RCTUfiL 



r-cfpefl.;*® ewop ocinte^ 'able 

C38S 0C2S22 O^jSSlS EH34 
23% 0C2S2H OmbS DHi 



2397 G025a 037752 DTI 

53^ 002530 MTTfe- OFl 
23OT _ 

2D90 ilTEH 35 

?3Sl 002532 D^2fc27 tf13S 

H3S2 00253H 037665 DHI 

5393 002536 237752 DTI 

c39S X2SHC 0o776'* DFl 
2395 

£3% ilTEH 36 

2397 0025H2 042665 W36 

2398 0C25HM 037665 DHI 

2399 0025% Q377S2 DTI 
2S0C 002550 037764 DFl 
2401 

2402 :ITEn 37 

2403 002552 042725 tn37 

^ OoMS OTl 

2406 002560 037754 DFl 
2407 

2408 ilTEM 40 

2409 002562 042756 EM40 

2410 002564 037665 DHI 

2411 QQ2S66 037752 DTI 



2412 002570 037764 DFl 
2413 

2414 ilTEH 41 

2415 002572 043026 EM41 

2416 002574 037665 DHI 

2417 002576 037752 DTI 



2418 00%00 037764 DFl 
2419 

2420 :ITE« 42 

2421 002602 043067 tmd 

2422 002604 037665 OHl 
24p QQa>06 037752 DTI 
2424 OOSIO 037764 DFl 
2425 

2426 ilTEff 43 

2427 002612 043115 tf143 

2428 002614 037665 OHl 

2429 002616 037752 DTI 

2430 002620 03776H OFl 
2431 

2432 ilTEM 44 

2433 002622 043142 En44 



2434 002624 037665 DHI 

2435 002626 037752 DTI 



2436 002630 037764 DFl 
2437 

2438 :ITEM 45 

2439 002632 043204 fef14S 
2H40 002634 D40231 DH4 



805 

T-76 14:54 PAGE 54 

;FXPC FIRBOe NOT GETTING TO FPf*A AS A HIGH 

; STATE 305 DID NOT CLEAR 0ST*1 

; FRACTION IS URONG ON MOOFtlNTsQ 

; STATE 266 DID NOT SET BN 

;FRAC ACC DID NOT CLEAR IN STATE 341 

; INTEGER PORTION URONG IN STATE 7 

; FRACTION URONG ON NODF 

; INTEGER URONG ON NODF 

; INTEGER DID NOT CLEAR ON OVERFLOU 

; STATE 105 NOT DETECTING ZERO FRACTION 



OEFPW.Cni ERfW POINTER 'fiSLE 



= r<ACy:i £7.-32) 2i 



2HM« 
2HM3 
2444 

^ 

2HH7 

3451 
5452 
2453 
2454 
2455 
2456 
2457 
2458 
2459 
2460 
2461 
2462 
2463 
2H64 
2465 
2466 
2%7 
2H68 
2469 
2470 
2471 
2472 
2473 
247M 
2475 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
2463 
2484 
2485 
2486 
2487 
2488 
2489 
2490 
2491 
2492 
2493 

2494 
2495 
249fe 



□OebHO 


0402SQ 
UUUUUU 


Di4 
0 


^44 
0026% 
002650 


042142 


ilTEM ■»6 

DH26 
0T26 

Urco 


002652 
002654 
002656 
UUCbbU 


043313 
042067 
043354 
042 i 4c 


:ITEf1 47 

tm? 

DK26 
DT47 
Uree 


002662 
002664 
002666 
002670 


043362 
037665 
037752 
037764 


ilTEfl 50 

OHl 
DTI 
Url 


002672 
00267M 

UucTUU 


043415 
037665 
037752 
UJ77o4 


ilTEfl 51 
tM51 
DHl 
DTI 
Or i 


002702 
002704 
002706 

UUCflU 


043467 
037665 
040436 

0J''7b4 


:ITEn 52 

^n52 

DHl 
DT7 


002712 
002714 
002716 
UOc/gu 


043574 
037665 
037752 
D377b4 


ilTEfl 53 
fel53 
DHl 
DTI 
ur 1 


002722 
002724 
002726 
IMcrJO 


043610 
037665 
040436 


ilTEH 54 
^«54 
DHl 
DT7 
Ur 1 


002732 
002734 
0C2736 
002740 


043654 
037665 
040436 
037764 


ilTEH 55 

^n55 

DHl 
DT7 
OFl 


002742 
002744 
002746 
002750 


043725 
037665 
040436 
037764 


:ITEn 56 

^t156 

DHl 

DT7 

DFl 



COS 

OCT-76 1H:5H PfiGE 55 

; LOGICAL "AND" FAILED ON FRACTION 

-.LOGICAL "AND" FAILED ON INTEGER 
;JREG4,STI1P4 

;DIVF»DST=0 DID NOT CuR DST 

;FRHC FfiLU59 NOT GETTING TO FRLF AS A HIGH 

;FRHK DIV DONE STUCK LOW OR FRHC FALU59 
;NOT GETTING TO FRHL AS A HIGH 

;0R DATA BAD 

;FRLH HI QUOT GEN BIT DID NOT GC LOU 

;FRHC FALU59 NOT GETTING TO FRLF AS A LOU 

;FRHC FALU59 NOT GETTING TO FRHL DIV 
;NORn MUX AS A HIGH 



=:p::-<5 55 ro foh-: diagnostic paft e '*acwi 2r.'2=' a: 

:!£fPBfl.Cf« PC INTER TABLE 

2H<38 :ITE« 57 

I 2S9S 002752 0S3S7M fn53 

I 25X 00275M 037bfe5 DHl 

I 250i 9Q275b QHOjOb DT7 

0027&0 03W 



b** DFI 
2S6h ilTEfl SO 



57bH 037665 OHl 

2507 002766 0M1D46 0T13 

2508 002770 03776M OFl 



2510 rlTEfl 61 

2511 002772 000000 6 

2512 00277H 037665 DHl 

2513 002776 0410% DT13 

2514 003000 037764 OFl 
2515 

2516 :ITEM 62 

2517 003002 044107 tM62 

2518 003004 037665 OHl 

2519 003006 040436 0T7 

2520 003010 037764 DFI 
2521 

ilTEM 63 

DHl 
0T13 
DFI 

iITEM 64 
Eri64 
DH64 
DT64 
DF64 

ilTEM 65 

^n65 

DHl 
DTI 
DFI 

:ITEM 66 

0H66 

0T66 
DF64 

ilTEfl 67 
Ef167 
DH26 
DT26 
DF26 





003012 


044153 


2524 


003014 


037665 


2525 


003016 


0410% 


2526 


003020 


037764 


2527 






2528 






2S2S 


003022 


044247 


2530 


003024 


044304 


2531 


003026 


044364 


2532 


003030 


044374 


2533 






2534 






2535 


003032 


044400 


2536 


003034 


037665 


2537 


00X36 


037752 


2538 


003040 


037764 


253S 






2540 






2541 


003042 


044424 


2542 


003044 


044474 


2543 






2544 


0030% 


044574 


2545 


X3Q50 


044374 


2546 






2S47 






2SH8 




044606 
042067 


254'? 




2550 


003056 


042134 


2551 


003060 


042142 


2552 







DOS 

'-76 14:54 PfiGE 56 



;FRHL HPY/DIV (^OD(l)L DID NOT CO LOU 
;WITU. FALU59L ON A LOW 



; DELETED 



;FRLF HI QUOT GEN BIT NOT GOING HIGH 



;FRHL nPY/DlV fiDD(l)L NOT GOING HIGH 



;FRHK NORN NEG ENCODER FAILED 



; RESULT WRONG ON DIV 



;NORri SHIFT COUNT ROM FAILED 
:DATA NORN RON 

; EXPECT ACTUAL ADDRESS ROflOUT 
STMPO, ITI1P2 , $REG5 , SREG6 



;FRLF DLE PREC QT LO NOT GOING LOU 



:EFPBA.CrB Et^RC-*? F:IME9 TABLE 



2553 
2554 
2S55 

III* 

2558 
2S5<3 
25&0 



1? 



il 
2592 
25*33 
2594 
2595 
25% 
2597 
2598 
2599 
2&00 



2b03 
2B04 
2b05 
2bC 



0030b2 044£>5] 

003064 042067 

m 

003072 044721 

0Q3Q74 042067 

003076 042134 





UUJiUw 




C90~ 






C909 












2567 


nn'?inM 




C3PO 








fViTi in 

UUJi iU 










2571 






2572 


003112 


045017 


2573 


X3114 


042067 


2574 


00311b 


042134 


2575 


003120 


042142 


2S76 






2577 






2578 


003122 


043574 


2579 


003124 


042067 


2580 


00312b 


042134 


2581 


003130 


0421H2 


2S82 






2583 






2584 


003132 


045061 


2585 


003134 


042067 


2586 


00313b 


042134 


J587 


003140 


042142 


2588 






2589 







3142 
13144 
003146 
003150 



003152 
003154 
X315b 
003160 



003162 
003164 
003166 
003170 



042134 
042142 



045225 
042067 
042134 
042142 



045310 
042067 
0H213H 
042142 



2608 003172 045335 



•■3: 



riTEH 70 

tn7D 

DH26 

0T26 

DF26 

:ITEM 71 

^fl7l 

DH26 

DT26 

0F26 

:ITEM 72 

DH26 
DT26 
DF26 

:ITEI1 73 

ff173 

DH26 

0T26 

DF26 

rlTEfl 74 

ef153 

DH26 

0T26 

DF26 

ilTEM 75 

0H2& 
DT26 
0F26 

:ITEH 76 

fef176 

DH26 

DT26 

DF26 

ilTEfl 77 

tn?7 

DH26 
0T26 
0F26 

ilTEH 100 

EfllOO 

DH26 

0T26 

DF26 

lITEM 101 

enioi 



i«:54 cfiOE 5" 

:FPLH OLE ''REC OT HI NOT ijING HiiH 



;FRLF E21(12) NOT GOING HIGH 



;FRLH OLE PREC OT Hi NOT GOING LOU 



;FRLH OLE PREC QT LC NOT GOING HI 



:FRLH QSI-1 DID NOT GO LOW WHEN 
; SELECTING Cl INPUT 



;FRlJ QSI-1 did NOT GO LOU UHEN 
; SELECTING Al INPUT 



;FRLH QSI-1 DID NOT GO HIGH UHEN 
•SELECTING fll INPUT 



;S'ftTE 246 FAILED 



;FEC URONG on STST 



=:^;i-i5 55 72 FPU-: CWINOSTIC PAPT c rWCYll 27i732) 8J 
:£S"PB/^.Cr«9 ERROR PCIMER TABLE 



0C3irM 

00317b 
003200 



003202 
003204 
003206 
003210 



003212 
003214 
C03216 
003220 



003222 
003224 
X3226 
003230 



003232 
003234 
003236 
003240 



003242 
003244 



003252 
003260 



003262 
003264 
003266 
003270 



003272 
003274 
003276 
003300 



003302 
003304 
0C3306 



045401 
045450 
OOOOCO 



045357 
045462 
045532 
OOOOCO 



045544 
040231 
040250 
000000 



045603 
045401 
045450 
000000 



045653 
045462 
045532 
000000 



045702 
040231 
040250 
000000 



045751 
040231 
040250 
000000 



046022 
045401 
045450 
000000 



046075 
045462 
045532 
000000 



046124 
037665 
037752 



OHIO! 
DTIQI 
0 

ilTEf! 102 

fr!l02 

OH102 

DT102 

0 

rlTEn 103 

Eni03 

DH4 

DT4 

0 

ilTEM 104 

EM104 

OHIOI 

DTlOl 

0 

rlTEfl 105 

^71105 

DH102 

DT102 

0 

:ITEn 106 

Eni06 

DH4 

DT4 

0 

rlTEM 107 

&M107 

DH4 

DT4 

0 

:ITEM 110 
EMI 10 
OHlOl 
DTlOl 
0 

ilTEH 111 

emu 

0H102 
DTI 02 
0 

ilTEn 112 
fM112 
DHl 
DTI 



14:54 PfiGE 58 

:FEfl URONG ON 5TST 

;Ff10 TRfiP FftlLED-CHECK FRfiB FttC 

;FEC WRONG ON FNO TRQP 

;FEA URONG ON FNO TRAP 

;FnO FfllLED-CHECK flPPROPRIfiTE ROH STfiTE 

; UNDERFLOW DID NOT TRflP-CHECK 
;FRf1R FIU(O) 

;FEC WRONG ON UNDERFLOW 
;FEA WRONG ON UNDERFLOW 
; EXPONENT WRONG ON UNDERFLOW 



*=:Fil-M5'55 :C FPll-C DIflSNOSTIC PfiPT £ ^C" Ii £7 
CEFP8«.Cn8 ERROR POINTER TABLE 



G05 



(732) 2l-0CT-7b 14:54 PAGE 



2bhS 

2bfe7 
2&&8 

2670 
2&71 

2fc72 
2673 
2b7H 
?675 
£676 
2677 
2678 
267? 
2680 
2681 
2682 
2683 
2684 
2685 

11^ 

2688 
268^ 
26'3Q 
2691 
26S2 
2693 
2694 
2695 
26% 
2697 
2698 
2699 
2700 
2701 
2702 
2703 
2704 
2705 
2706 
2707 
2708 
2709 
2710 
2711 
2712 
2713 
2714 
2715 
2716 
2717 
2718 
2719 
272C 



0C3310 037764 



003312 046160 

003314 040231 

003316 040250 

003320 000000 



003322 046247 

003324 037665 

003326 037752 

003330 037764 



003332 
003334 
003336 
003340 



J42 
J44 
003346 
003350 



003352 
Q033S4 
003356 
003360 



003362 
003364 
003366 
003370 



003372 
003374 
003376 
003400 



003402 
003404 
003406 
003410 



003412 

003416 
003420 



046302 
D45401 
045450 
000000 



46350 
145462 
045532 
000000 



046376 
045401 
045450 
000000 



046444 
040231 
040250 
000000 



046543 
045401 
045450 
000000 



046601 
045462 
045532 
000000 



046637 

046742 
000000 



OKI 

ilTEM 113 

EMI 13 

DH4 

DT4 

0 

:ITEf1 114 

fmi4 

OHl 
DTl 
DFl 

ilTEM lis 
EMI 15 
DHlOl 
DTlOl 
0 

ilTEM 116 
^M116 
0H102 
DTI 02 
0 

:ITEM 117 

fM117 

DHlOl 

DTlOl 

0 

:ITEM 120 

^N120 

0H4 

DT4 

0 

iITEM 121 

EM121 

OHIOI 

DTIQI 

0 

rlTEM 122 

DH102 
DT102 
0 

ilTEM 123 

EM123 

DH123 

DT123 

0 



; OVERFLOW DID MOT TRAP-CHECK 
;FRLN FVINT GETTING TO FRHfl 



; EXPONENT WRONG ON OVERFLOU 



:FEC URONG ON OVERFLOW-CHECK 
; STATE 171 



;FEA WRONG ON OVERFLOW 



;FEC WRONG ON OVERFLOW-CHECK 
: STATE 105 



: CONVERSION ERROR DID NOT TRAP 
; CHECK FRLN FCINT GETTING TO .-RMA 



:FEC WRONG ON CONVERSION ERROR 



;FEA WRONG ON CONVERSION ERROR 



; ILLEGAL OP CODE DID NOT TRAP 
ERRPC OPCODE TEST NO 
SERRPC, JTMPO, iSTSTNM 



PDPU-H5/55'70 FPll-C DIAGNOSTIC PfiPT £ IflCYll 21- 
OEFPBA.Cre ERROR POINTER TABLE 



272 



I7HM 
2745 
27H6 
2747 
2748 
2749 
2750 
2751 
2752 
2753 
2754 
2755 
275fc 
2757 
2759 
2759 
276,0 
27bl 
27b2 
27b3 
2764 
2765 
2765 
2767 
2768 
c76'3 
2770 
2771 
2772 
2773 
2774 
2775 
2776 






003462 
003%4 
003456 
M3470 



003472 
003474 
003476 
003500 



003502 
003504 
003506 
003510 



003512 
003514 
003516 
003520 



003522 
003524 
003526 
003530 



g%752 
OHSHOi 
0454SC 
000000 



047007 
045462 
04S£ 



047C44 
047104 
040200 
000000 



047147 
047224 
046742 
000000 



047251 
045401 
045450 
000000 



047307 
040231 
040250 
000000 



047374 
040231 
040250 
000000 



047466 
040231 
040250 
000000 



047570 
045401 
045450 
000000 



003532 047635 



iiTEfl 124 

DHlOl 
DTlOl 
0 

ilTEfl 125 

0H1O2 
0T102 
0 

:ITEH 126 

^ni26 

0H126 

DT3 

0 

ilTEfl 127 

fni27 

DH127 

DT123 

0 

ilTEPI 130 
EM130 
OH 101 
DTlOl 
0 

ilTEM 131 

Ef1131 

DH4 

DT4 

0 

:ITEH 132 

&I1132 

DH4 

DT4 

0 

:ITEH 133 

&M133 

DH4 

DT4 

0 

:ITEM 134 

Eni34 

OHIOI 

OTIOI 

0 

:ITEM 135 
tM135 



HD5 

-76 14:54 Pfi&E 63 

-.FEC URONG ON ILLEGAL OP CODE 

:FEA URONG ON ILLEGAL OP CODE 

: LEGAL OP CODE FAILED 

.•LEGAL OP-CODE TRAPPED 

; STATE 32 DID NOT LOAD FEC 

rTMCA HONOR PIRT DID NOT GO HIGH 
•WITH FP TRAP PRESENT 

;TMCA HONOR FPTRAP DID NOT GO 
;HIGH WITH SL YELLOU PRESENT 

;SAPK I SPACEA (0) NOT GOING LOW OR 
;MB139-YA NOT INSTALLED 

;FEC WRONG IN STATE 356 
:FEA URONG ON DIV BY ZERO 



"CP 11 -MS -55/70 FPU-: DIAarioSTIC PhFT 
DEFPBA.Cra ERROR POINTER TABLE 



'777 

[779 

2781 
2782 




0035H2 0M76S& 
' >4H 0M5M0J 




?7l 

2788 

1791 
2792 
2793 
2794 
2795 
2796 
2797 

2801 
2B02 
2803 
2B0H 
2805 
28% 
2807 
2808 
2809 
2810 
2811 
2812 
2813 
2814 
2815 
281E> 
2817 
2818 
2819 
2820 
2821 
2822 
2823 
2824 
2825 
282C> 
2827 
282B 
2829 
2830 
2831 
2832 



0035E>2 
003564 
003566 
003570 



003572 
003574 
003S76 
003600 



003602 
003604 
003606 
003610 



003612 
003614 
003616 
003620 



003622 
003624 
003626 
003630 



003632 
003634 
003636 
003640 



003642 
D03644 
003646 



047733 

m 

000000 



050001 
050025 
050076 
000000 



050110 
040231 
040250 
000000 



050154 
050174 
040200 
000000 



050243 
040231 
040250 
000000 



050335 
040231 
040250 
000000 



050376 
045462 
045532 
000000 



050426 
037665 
037752 



£ •'hCVU 27; 73c) 21 



0K102 
DTI02 
0 

:ITEf1 136 

Eni36 

DHlOl 

OTIOI 

0 

ilTEfl 137 

EMI 37 

0H4 

DT4 

0 

:ITEM 140 

Ef1140 

0H140 

DT140 

0 

:ITEM 141 

EM141 

0H4 

DT4 

0 

:ITEM 142 

^f1142 

DH142 

DT3 

0 

:ITE« 143 
EMI 43 
0H4 
DT4 
0 

ilTEM 144 

Em44 

DH4 

DT4 

0 

ilTEM 145 

EM145 

DH102 

DT102 

0 

ilTEM 146 
EM146 
DHl 
DTI 



105 

-76 14:54 PfiGE 61 



:FEC URONG IN STftTE 346 



;TnCA HONOR SEGT NOT DISABLING 
;FP TRfiP 



;NEGF fiNO FMO FAILED 

;ERRPC DATA TEST NO 

;$ERRPC, STMPO, JREGO, 5JTSTNM 



;FRnB IMM * REG UT NOT GOING LOU 



;THE SP IS URONG 



;YELLOU ZONE AND FP TRAP DID NOT OCCUR 
; IN CORRECT SEQUENCE 



;MGf1T AND FP TRAP DID NOT OCCUR 
■IN CORRECT SEQUENCE. 



;BIT STUCK IN FPA OR FEA 



;flODE 1 DID NOT CAUSE FXPB IHMEDITATE 
•TO GO TRUE 



i-MS- 55 '70 FPu-c ow:;f<osTic part z rwcvn s?iT32) 21 

jEFPBfl.CfiB ERROR POINTER TABLE 





2B23 003650 037764 



0036S2 OSOSOS 

3837 00365M 037665 

88%^ §37^4 

28M2 003662 050S64 

343 QQ366H QH0130 

3M4 003666 040200 



050631 
047104 
040200 
000000 



050714 
047104 
040200 
000000 



050777 
051027 
051104 
042142 



051114 
051141 
051176 
000000 



051114 
051210 
051236 
000000 



051246 
051275 
051350 
000000 



0512% 
051210 



2848 
2649 
2850 
2851 



2854 
2655 
2856 
2857 
2858 
2858 
2860 
2861 
2862 
2863 
2664 
2865 
2866 
2867 
2868 
2868 
2870 
2871 
2872 
2873 
2874 
2875 
2876 
2877 
2878 
287«9 



)1 
2682 
2883 
2864 
2686 
2886 
2887 
2886 



003672 
003674 
003676 
003700 



003702 
003704 
003706 
003710 



003712 
003714 
003716 
003720 



003722 
003724 
003726 
003730 



003732 
003734 
003736 
003740 



003742 
003744 
003746 
003750 



003752 
003754 



051236 

oooor" 



100 



DFl 

ilTEM 147 

e«147 

DHl 

DTI 

DFl 

ilTEn 150 

Eni50 

DH3 

DT3 

0 

ilTEfl 151 

EHISI 

DH126 

DT3 

0 

ilTEM 152 

DH126 

DT3 

0 

iITEM 153 

fM153 

DH153 

DT153 

0FS6 

ilTEM 154 

^15H 

DH154 

DT154 

0 

ilTEM 155 

^154 

DH155 

DT155 

0 

ilTEN 156 

^ni56 

DH156 

0T156 

0 

ilTEfl 157 

Eni56 

DH155 

DT155 

0 



JOB 
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;HODE 4 DID NOT CAUSE FXPB 
;innEDIATE TO GO TRUE 



;PDRD PS14 NOT DI5A6LING FXCPN 
;Fm£l) H 



:FXPN ACSO DID NOT GO HIGH 



;FXPN ACSl DID NOT GO HIGH 



; SCRATCH PAD CHIP FAILED 



; UNEXPECTED TRAP TO 4 
ERRPC PCOFTRP ERRREG TEST NO 
; SERRPC, STMPO, STMPl , MTSTNM 



; UNEXPECTED TRAP TO 4 (11/45) 



; UNEXPECTED TRAP TO 114 

; ERRPC PCOFTRP ERRREG LOADRS HIADRS TEST NO 
SERRPC , JTflPO , JTMPl , JTMP2, JTI1P3, MTSTNM 



;UNEXPECTED TRAP TO IIM (11/45) 



K05 
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OEFPBA.Cre ERROR POINTER TABLE 
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US 



2891 
2892 
2893 
2894 
2895 
2896 
2897 
2898 
2899 
2900 
2901 
2902 
2903 
2904 
2905 
2906 
2907 
2908 
2909 
2910 
2911 
2912 
2913 
2914 
2915 
291b 
2917 
2918 
2919 
2920 
2921 
2922 
2923 
2924 
2925 
2926 
2927 



29 

2< 

2935 
2936 



2939 
2940 



2941 
2942 
2943 
2944 



003762 
003764 

003770 



003772 
003774 
003776 
004000 



80 
0 



J40Q2 
04004 
004006 
004010 



004012 
00^014 
00401b 
004020 



051366 
051415 
0S146C 
000000 



041647 
051474 
051554 
000000 



041647 
051572 
040200 
000000 



040212 
051210 
051236 
000000 



004022 

000024 
000024 000200 

000044 
000044 004022 

004022 




000000 
004024 001234 
^IJQft QQQ035 



0041 
00' 



M 
004036 



00003b 
OQOQOO 
000014 



;Uf€XPECTED TRAP TO 244 
ERRPC PCOFTRP FEC FEA TEST NO 
; SERRPC , f TMPO , JTMPi , $TMP2 , SSTSTNM 



:iTEH 160 
^fllbO 
DH160 
OT160 
0 

iITEff 161 

feri24 

DH161 

0T161 

0 

:ITEM 162 

0H162 

DT3 

0 

ilTEM 163 

EM4 

0H155 

DT155 

0 

.SBTTL APT PARAMETER BLOCK 

SET LOCATIONS 24 Pf€ 44 AS REQUIRED FOR APT 

:««««««««««««««« ft««f«««««««««ft««»f«««»««««««««««««ft«««««««««««x« 

.sx=. ;; save current location 

.=24 set power fail to point to start of program 

200 ; for apt start up 

.=44 ; point to apt indirect address pntr. 

sapthdr point to apt header block 

.=.$x : {reset location counter 

Setup apt parameter block as defined in the apt-pdpii diagnostic 
; interface spec. 



5APTH0: 

SHIBTS: 

SMBAOR: 

STSTM: 

$PASTM: 

SUNITM: 



.UORO 0 hTUO high BITS OF 18 BIT MAILBOX AOOR. 

.UORD SMAIL address of APT MAILBOX (BITS 0-15) 

.WORD 35 ;;RUN TIM OF LONGEST TEST 

.WORD 36 RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 

.WORD j [additional RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 

.WORD SETEND-$AAlL/2 ;; LENGTH MAILBOX-ETABLE( WORDS) 



004044 022706 001126 
001100 



START 

CLEAR THE COMMON TAGS (SCMTAG) 



004056 012737 033122 
004064 012737 000340 



000020 
000022 



MOV 
CLR 
CMP 
BNE 
MOV 

;; INITIALIZE 
MOV 
MOV 



ISCMTAG,R6 

(Rb)+ 

iSBDDAT.Rb 

•i^ACK.SP 
FEW VECtORS 
•SSCOPE.ailOTVEC .w. 
«340,aiI0TVEC+2 ;; LEVEL 7 



AREA 

FIRST LOCATION TO BE CLEARED 
CLEAR MEMORY LOCATION 
DONE? 

LOOP BACK IF NO 
SETUP THE STACK POINTER 

lOT VECTOR FOR SCOPE ROUTINE 
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OEPPBA.CflB APT oflRflnETER BLOCK 



2945 

2948 

2949 

2950 

2951 

2952 

2953 

2954 

2955 

295b 

2957 

2958 

2959 

29b0 

29b 1 

29b2 

29b3 

2%4 

29b5 

29b8 

2%7 

29be 

29b9 

2970 

2971 

2972 

2973 

2974 

2975 

297b 

2977 

2978 

2979 

2990 

2981 

2982 

2983 

2984 

2985 

2988 

2987 

2988 

2989 

2990 

2991 

2992 

2993 

2994 

2995 

29% 

2997 

2998 

2999 

3000 



0C4072 

004114 
004122 
004130 
00413b 

804144 
04150 
004154 
0041b2 
004170 



012737 

8i§7^7 
012737 
Q12737 
012737 
013737 
005037 
005037 
112737 
012737 
012737 



C33442 
000340 
037320 
000340 
0375b4 
000340 
03274b 
001220 
001222 
000001 
004162 
004170 



000030 
000032 
000034 
00003b 
000024 
00002b 
032740 



001115 
00110b 
001110 



004 17b 


013746 

U A w 1 tW 


000004 




004202 


012737 


004240 


000004 

WWWWW ' 


004210 


012737 


177570 


001136 

WW A A WW 


00421b 


012737 


177570 


001140 


004224 


022777 


[77777 


174704 


004232 


001013 

WW AW AW 






004234 


005737 


000001 




004240 


012737 


000176 


001136 


00424b 


012737 


000174 


001140 


004254 


012716 


004262 




0042b0 


000006 






004262 


012637 


000004 




004266 


005037 


001242 




004272 


132737 


000200 


001255 


004300 


001403 






004302 


012737 


001256 


00113b 


004310 








004310 


005227 


177777 




004314 


001050 






004316 


022737 


033102 


000042 


004324 


001444 






004326 


104400 


004334 




004332 


000441 






004436 








004436 


012737 


004456 


000004 


004444 


005737 


177766 




004450 


012737 


177766 


001372 


004456 


012737 


037276 


000244 


004%4 


012737 


000340 


000246 


004472 


012737 


037156 


000004 


004500 


012737 


000340 


000006 


004506 


012737 


037222 


000114 


004514 


012737 


000340 


00011b 



riuv 
nov 

MOV 

MOV 

MOV 

MOV 

MOV 

CLR 

CLR 

MOVB 

MOV 

MOV 

;;SIZE FOR fl 
; EQUAL TO A 
MOV 
MOV 
MOV 
MOV 
CMP 
BNE 



EMT VECTOR FOR ERROR ROUTINE 

w-,,^, , — , jRAP VECTOR FOR TRAP CALLS 
11340. afcTRAPVEC+2; LEVEL 7 

iSPURON^aiPURVEC ;:POUER FAILURE VECTOR 

^^^^^ ^ 

SETUP END-OF-PROGRAM COUNTER 
INITIALIZE NUMBER OF ITERATIONS 
CLEAR THE ESCAPE ON ERROR ADDRESS 
ALLOW ONE ERROR PER TEST 
INITIALIZE THE LOOP ADDRESS FOR SCOPE 
..SETUP THE ERROR LOOP ADDRESS 
HARDUftRE SWITCH REGISTER. IF NOT FOUND OR IT IS 
"-1". SETUP FOR A SOFTWARE SWITCH REGISTER. 



llSERROR.aiEMTVEC 
•340.aiEMTVEC+2 ; 
iSTRftP.aiTRAPVEC 



•340.atPURVEC*2 
JENDCT.IEOPCT 
JTIMES 
SESCAPE 
tl.SERMAX 
1. 5LPADR 
«.,SLPERR 



64S: 



&5S: 



3S: 



TST 

MOV 

MOV 

MOV 

RTT 

MOV 

CLR 

BITB 

BEQ 

MOV 



afcERRVEC.-(SP) 
t&4S.atEi^VEC 
tOSWR.SUR 
iODIS^ DISPLAY 
i-l,aSUR 
65S 

ail 

tSUREG.SUR 
•DISPRfeG, DISPLAY 
i65S, (5P) 

(SP)+,a»ERRVEC 
SPASS 

«APTSIZE,JENVM 
35 

iSSUREG.SUR 



SAVE ERROR VECTOR 
SET UP ERROR VECTOR 
SETUP FOR A HARDWARE SWICH REGISTER 
AND A HARDWARE DISPLAY REGISTER 
TRY TO REFERENCE HARDWARE SWR 
BRANCH IF NO TIMEOUT TRAP OCCURRED 
AND THE HARDWARE SWR IS NOT = -1 
FORCE A TRAP THROUGH ERRVEC 
POINT TO SOFTWARE SWR 
iPOINT TO SOFTWARE DISPLAY REG 
REPLACE OLD PC WITH NEW 
RESTORE PC AND PSW 
RESTORE ERROR VECTOR 
CLEAR PASS COUNT 
TEST USER SIZE UNDER APT 
YES, USE NON-APT SWITCH 
NO,&SE APT SWITCH REGISTER 



;:TYPE THE NAME OF THE PROGRAM IF FIRST PASS 



::67J: 



LOOP: 



INC 
BNE 
CMP 
BEQ 
TYPE 
BR 

.ASCIZ 

MOV 
TST 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 



1-1 
66S 

•SEN0AD,3t42 
66S 
,67$ 

ib$ , 

<CRLF>"MPINDEC-11 



FIRST TIME' 
BRANCH IF NO 
flCT-11? 
BRANCH IF YES 
TYPE ASCIZ STRING 
GET OVER THE ASCIZ 
DEFPB-A. . .PDPll-45/55/70. 



..FPll-C DIAGNOSTIC PART 2"<C 



; SETUP ERRVEC FOR TIMEOUT 
,11/45 OR 11/70 
DO THIS IF 11/70 
iSET VECTOR TO SPURIOUS HANDLER 
SET PRIORITY 7 IN VECTOR PSW 
;SET TRAP TO 4 VECTOR 
w..M,..v.^ iSET TRAP TO 4 PSW 
»CACftSPU.a«CACHVfeC;SET PARITY ERROR VECTOR 
»PR7,aiCACHVEC+2 



iLOOP.ERRVEC 
CPUERft 

«CPUERR,SCPUERR 

tFPSPUR^lFPPVEC 

•PR7.aiWVEC+2 

iCPS^'UR.aiERRVEC 

•PR7.aitRRVEC+2 



: :«««»<««««««««««««««««««»«««««««««««««««««»««««««««««««««««««««« 

jiTEST 1 MULF»MO»(DST=0)«-(SRC=0) 

:« 



PDFl 1-45/55/70 FPil-C DIAGNOSTIC PART £ MflCYU 27(732) 
DEFPBfi.CrS Tl r!ULF»HO«iDST=0)»-(SRC=0) 



M05 
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3001 
3002 

m 

3005 

3006 

3007 

3008 

3009 

3010 

3011 

3012 

3013 

3014 

3015 

30J& 

3017 

3018 

3019 

3020 

3021 

3022 

3023 

3024 

3025 

302& 

3027 

3028 

3029 

3030 

3031 

3032 

3033 

3034 

3035 

3036 

3037 

3038 

3039 

3040 

3041 

3042 

3043 

3044 

3045 

30% 

3047 

3048 

3049 

3050 

3051 

3052 

3053 

3054 

3055 

305& 



004522 
004524 
004532 
004540 
004542 
00454S 
004550 
004554 
00455b 
004582 
0045b4 
0045bb 
004570 
004574 
004b00 
004b02 
004b06 
004b 10 
004512 
004blb 
004b24 
a04b30 

004b32 
004b40 
004b42 
004b50 



004b52 
004b54 
004bb2 
Q04b70 
004b74 
004700 
Q0470M 
004710 
004712 
00M71b 
004722 
004724 



000004 

012737 

012737 

170400 

172527 

172b01 

170127 

171002 

170237 

170500 

170000 

001405 

174037 

170437 

104001 

173527 

170000 

001010 

174137 

012737 

005037 

104002 

022737 
001404 
012737 
104003 



000004 
012737 
012737 
172427 
170437 
012700 
170127 
171020 
170237 
022700 
001401 
104004 



000001 
004b52 

040000 

000013 

001202 



001204 
001200 

000000 



001204 
040000 
001202 



000004 
000004 



000002 
004770 
OHOOOO 
001210 
001210 
000013 

001202 
001214 



THE fl OR NO-MEM ROMS COULD FAIL. THE ONLY OTHER POSSIBLE 
FAILURES WOULD BE ROM STATE 350 OR THE 4F1 BRANCH. 

IF THE 4F1 BRANCH FAILS THE ACD+1 WILL ALSO BE CLEARED. 



FPU ROM FLOW - 30, bl, 350, 351 



001240 
001222 



nil: 



IS: 



2S: 



001200 

001202 
001200 



:DATA 



SCOPE 
MOV 
MOV 
CLRF 
LDF 
LDF 
LDFPS 
MULF 
STFPS 
TSTF 
CFCC 
BEQ 
STF 
CLRF 
ERROR 
CMPF 
CFCC 
BNE 
STF 
MOV 
CLR 
ERROR 
OK - CHECK 
CMP 
BEQ 
MOV 
ERROR 



HJTN-I.JTESTN 
•TST2,iESCAPE 
ACO 

»t040000,ACi 
AC1,AC2 
113 

flC2.AC0 
JTMPl 
ACO 

2S 

AC0.JTMP2 
JTMI^O 
1 

«0,AC1 
3S 

flCI.JTMPS 
•40000, 5TMP0 
JTMPl 
2 

CCS 

«F2.$TMP1 
TST^ 

iFZ.STMPO 
3 



;SET TEST NUMBER IN MAIL BOX 

lESCAPE TO TEST 2 ON ERROR 

CLEAR THE DST 

ENSURE DST+1 NON ZERO 

LOAD THE SRC NON-ZERO 

LOAD COMPLIMENT CCS 

EXECUTE INSTRUCTION UNDErt TEST 

GET CCS BACK 

DST REMAIN CLEAR' 

BRANCH IF YES 
SAVE RECEIVED DATA 
SAVE EXPECTED DATA 
DATA BAD 
flCD+1 CLEAR' 

; BRANCH IF NO 
:GET RECEIVED DflTfl 
;SAVE EXPECTED 
; VALUE 

;4F1 BRANCH FAILED 

CCS OK' 
iBRANCH IF YES 
SAVE EXPECTED VALUE 



001240 
001222 



«TEST 2 nULF«-M0«-(OST=O)»(SRC=O) 
« 

« THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE A 

* BRANCH OR THE flOX ROMS OR STATE 344. 

« 

» FPU ROM FLOW - 11, 130, bl, 344, 351 

•««««««««««««««««««««»««««««««««««««««»««»«««««««««««««««««««««« 

t§T2: SCOPE 

;;set test number in mail box 
iescape to test 3 on error 
Ensure dst non-zero 
ensure src=0 
put address of src in ro 
;load compliment ccs 
execute instruction under test 
get ccs back 

;ADX ROM OK' 



IS: 



MOV 
MOV 
LDF 
CLRF 
MOV 
LDFPS 
MULF 
STFPS 
CMP 
BEQ 
ERROR 



tSTN-l.STESTN 
•TST3.$ESCAPE 
it040000,ACO 
STMPH 
«$TMP4,R0 
«13 

(RO)+,ACO 
STMPl 
iJTMPb.RO 
2$ 
4 



;ADX ROM FAILED 



PDPH-H5/55/70 FPU- 
DEFPBA.CnS 12 



DIAGNOSTIC PART £ HACYli 27i732) 
nULF »-f10*- ( DST=0 ) * ( SRC=0 ) 



NOB 



21-CCT-7b 1M:5H PAGE bb 



3057 
3058 



30bl 



30b4 



3067 
3068 

m 

3071 

^7H 
3075 

m 

3078 

m 

3081 
3082 
3083 
3084 
308S 
3086 
3087 
3088 
3089 

3ogo 

3091 
3092 
3093 
309H 
3095 
309b 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
310H 
3105 
3106 
3107 
3108 
3109 
3110 
3111 
3112 



004726 
00H732 

8847^6 
004742 
004746 

004750 

m 

004766 



004770 
QQ4772 
005000 
005006 
005010 
005014 
OOSOlf 




0C.._ 
005024 
005026 
005030 
005034 
005040 
005042 
005044 
005050 
005054 

005056 
0050b4 
OOSObb 
005074 



173427 000000 
170000 



2S: 



CMPF 
CFCC 



mo.aco 



001200 
174037 0C1204 
104001 

022737 000004 
0014Q4 

012737 000004 
104003 



BEQ 
CLRF 



001202 
001200 



3S 

:F STMPO 
STF ftCQ,JTIlP2 
ERROR 1 
:DATA OK - CHECK CCS 
5$: CMP tFZ.ITMPl 
BEQ TSTS 

nov iFZ-iTriPO 

ERROR 3 



;DID THE DST CLEAR' 

; BRANCH IF YES 
SAVE EXPECTED VALUE 
;SAVE RECEIVED VALUE 
; DST DID NOT CLEAR 

;CC'S OK' 
;: BRANCH IF YES 
^AVE EXPECTED VALUE 
;CC'S BAD 



8 



000004 
12737 
12737 
170400 
170127 
171027 
000000 
000403 
104004 
104004 
104004 
170237 
173427 
170000 
001405 
174037 
170437 
104001 

022737 
001404 
012737 
104003 



3 f1ULF»-M0«IMf1«(05T=0)«(SRC=0) 



THE ONLY THING THAT 
ROM OR STATE 354. 



SHOULD FAIL IN THIS TEST IS THE ADX 



4test 

« 

« FPU ROM FLOW - 11, 131, bl, 354, 351 



000003 
005076 

000013 



001240 
001222 



001202 
000000 



001204 
001200 



OOOOOH 
000004 



t§T3 



IS: 



2S: 



001202 
001200 



:DATA 
^S: 



SCOPE 

MOV tSTN-l.STESTN 

NOV tTST4,lESCAPE 

CLRF ACO 

LOFPS tl3 

MULF (PC)+.ACO 

.WORD 0 

BR 2S 

ERROR 4 

ERROR 4 

ERROR 4 

STFPS STMPl 

CMPF to, ACO 

CFCC 

BEQ 3S 

STF flC0.5TMP2 

CLRF STM#>0 

ERROR 1 
OK - CHECK THE CC'S 

CMP tFZ, STMPl 

BEQ TST4 

MOV tFZ, STMPO 

ERROR 3 



;SET TEST NUMBER IN MAIL BOX 

[escape TO TEST 4 ON ERROR 

CLEAR THE DST 

LOAD COMPLIMENT CCS 

EXECUTE INSTRUCTION UNDER TEST 

UILL HALT HERE IF ADX ROM FAILS 

ADX ROM FAILED 
« 
» 

GET CCS BACK 
DST REMAIN ZERO' 



;GET RESULT 
SAVE EXPECTED ANSUER 
|OST DID NOT REMAIN CLEAR 

;CC'S OK? 

iBRANCH IF YES 
^AVE EXPECTED RESULT 

CCS FAILED 



(test 4 nULF«5UR«fl00 

« THIS test ensures THAT ROM STATES 61. 340. 233. AND 112 

* SETUP THE SC AND SHIFT CONTROL PROPEftLY, THAT FRHK MUL SWR 

« IS NOT STUCK LOW. THAT FRHL MPY/DIV AOOll) L IS NOT STUCK 

» HIGH. AND THAT PfelH FORCE MPY/DIV ADD CAUSES THE FALU TO DO 

« AN a6d. this IS DONE BY FIRST SETTING A MICRO-TRAP ON 

« STATE 117 TO TEST MUL SWR AND THEN A TRAP IS SET ON 112 

« TO ENSURE THE OTHER FUNCTIONS ARE WORKING PROPERLY. 



BOB 



31< 

P 

3131 
3133 
3133 
313H 
3135 
3136 
3137 
3138 
3139 
3iS0 
3iWl 
3142 
3143 
314M 
3145 
3146 
3147 
3148 
3149 
3150 
3151 
31S2 
3153 
3154 
3155 
3156 
3157 
3158 
315S 
3160 
3161 
3162 
3163 
3164 
3165 
3166 
3167 
3168 



005076 
005100 
005106 

005114 
005122 

005136 
005144 
005150 
005154 
005160 

005162 
005164 



005166 
005174 
005176 
005202 
005204 
005210 




005256 
005260 
005264 
005266 

005270 
005272 



000004 
012737 
012737 

012737 
012737 

012737 
172427 
170127 
171037 
000402 

022626 
104005 



032777 
001011 
012703 
170003 
170127 
012737 
000405 
105737 
001764 
170127 
012737 
012737 
172427 
171037 

170200 
D32700 
001762 
104006 

022626 
170007 



000004 
005452 

040007 
0000H4 
000117 

005162 
040000 
000020 
001160 



001240 
001222 

001160 
001162 



000244 
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IF FR?€ SHFC 0(0)H «fC l(0)H ARE TIED TOGETHER. ThE SHIFT 
CONTROL WILL BE LOROCO UITH THE VRLUE OF THE NORK PCS 
ENCODER. THIS UIU CRUSE R LEFT SHIFT OF 7 IN THE RR 
AND A RIGHT SHIFT OF 8 IN THE OR. 

IF FXPP SCOO DOES NOT GET TO FRKR ftS fi HIGH OR DOES NOT 
GET TO RROOC AS A HIGH EXECUTION UILL GO TO STATE 112 
INSTEAD OF 113 IN SECTION 2. 

IF FR«. flPY SIGN EXTEND DOES NOT GO LOW, THE AR UILL END 
UP UITH 0.01 IN IT INSTEAD OF 0.10. 

NOTE; SECTION 1 OF THIS TEST DOES NOT ALLOU SUITCHES <7:0> 
TO BE LOADED INTO THE NICROBRERK FOR SYNC PURPOSES. 

t§T4: SCOPE 

^^^^ NUMBER IN NAIL BOX 

ESCAPE TO TEST 5 ON ERROR 



NOV 
NOV 



•STN-IJTESTN 
•TSTS.teSCflPE 



: SECTION 1 - CHECK FRAk nUL SUR 

NOV •40007.SREGO 

NOV •44.SREG1 

NOV §117, R3 
LOUB 

NOV •2S.FPPVEC 

LDF ttoAoOOO.ACO 

LDFPS iFW! 

IS: MULF SREGO.ACO 

BR 3S 



TRAP OCCURRED - FRHK HUL SUR NOt GOING HIGH 



;PUT MULTIPLIER IN NEHORY 
TO LOAD AS THE SRC. 
LOAD MICRO-BREAK TO CATCH 

nuL sm STUCK lou 

SET FP VECTOR 
•PUT MULTIPLICAND IN ACO 

; EXECUTE INSTRUCTION UNDER TEST 
NO TRRP - MUL SUR OK. 



001000 173742 

000112 

000020 

005270 000244 

001103 

000000 

04000} 001160 
0052% 001110 
040000 
001160 

000020 



; RESTORE THE SP 
w.™ - FRHK MUL SUR STUCK LOU 

::f«««ff««*«»«f«»f««f««*«ft««ff«ft«««««MMf««««*««i«ft*««t*««*«*«* 

Section 2 - check the ar i or after the first shift. 



CMP 
ERROR 



(SP)+,(SP)+ 
5 



^S: bit tsus.asuR 

BNE 4S 

5S: MOV tll2,R3 

LDUB 

LOFPS IFMM 

MOV •7S,FPPV£C 

BR &S 

4S: TSTB SERFLG 

BEQ 5S 

LDFPS 10 

6S: MOV t40000,SREG0 

MOV •.♦6.aiSLPERR 

LDF •t046a)0.AC0 

MULF SREG0,AC6 



;N0 TRAP OCCURRED 



;LO0P ON ERROR' 
; BRANCH IF YES 



ANY ERRORS' 
BRANCH IF NO 
ENSURE FMM CLEAR 
RESTORE MULTIPLIER 
SET ERROR LOOP 
LOAD THE MULTIPLICAND 
EXECUTE THE MULTIPLY 



STFPS 
BIT 
BEQ 
ERROR 



RO 
•FMM.RO 
6S 
6 



iTRAP OCCURRED - CHECK OR » 



CMP 
STOO 



(SP)+,(SP)+ 



; MAINTENANCE MODE' 
; BRANCH IF NO 

FXPP SCOO NOT GETTING TO FRMA AS A HIGH 
AR DATA 

; RESTORE THE SP 
;GET 



COb 



DIAif^OSTIC PhPT c 27.732) 21-0CT-7b 14:54 PftGE b8 



3:bq 

317Q 
3171 
3172 
3173 
3174 
317S 
3i7b 
3177 
3178 
317^ 
2180 
3181 
3182 
3183 
3184 
3185 
3186 
3187 
3188 
3i8S 
3190 
3191 
3192 
3193 
3194 
3195 
31% 
3197 
3198 
3199 
3200 
3201 
3202 
3203 
3204 
3205 
320b 
3207 
3208 
3209 
3210 
3211 
3212 
3213 
3214 
3215 
321& 
3217 
3218 

m> 

3221 
3222 
3223 
3224 



X5274 
005300 
005306 
005312 
005314 
00531b 
005322 
005330 
00533b 

^535§ 
005354 
0053b2 
005364 
005372 
005374 
0ffi402 
00S404 
005406 

005410 
005416 
005420 



005434 
005436 
005440 
005444 
005446 



005452 
005454 



QQ5506 
005514 
005520 
005522 



174037 
042737 
012704 
170004 

itSS^ 

042737 
012737 
005037 
012737 
005037 
022737 
001004 
022737 
001406 
022737 
001X1 
104007 
104010 

022737 
X1003 
005737 
X1412 
022737 
XlXl 
104011 
005737 
XlOOl 
104012 



005450 104013 



000004 
012737 
012737 
012737 
S2777 
001011 
012737 
012703 
170003 
170127 



2C1210 
IGOQOO 
177776 



X1214 
lOOOX 
000020 
001202 
000040 
X1206 
000020 

000004 
lOOOX 



000040 
X121b 
000020 

001214 



000005 
OObObO 
000015 
001000 

005606 
000112 

000020 



001210 



M12i4 
X1200 

001204 

001210 

001212 

001212 



001214 



SS: 



lOS: 

:QR OK 



001214 US: 



12S: 



BIC 

MOV 

nSN 

STftC 

STF 

SIC 

HOV 

CLR 

MOV 

CLR 

CUP 

3NE 

CUP 

BCQ 

cnp 

BNE 
ERROR 
ERROR 
- CHECK 
CMP 
BNE 
T5T 
BEO 
CHP 
BNE 
ERROR 
TST 
BNE 
ERROR 



ftC0.STnP4 

iB!tl5,$TnF4 

•-2,R4 

ftC0.$Tf1P6 

aBltlSJTHP6 

i20,STftP0 

itnPi 

•40.ITnP2 
ITf1^3 
•20,$TnP4 
8S 

l4,STnP5 
9S 

iSITlS.STMPS 
101 

7 

10 
AR 

•40,ITMPb 
11$ 
STriP7 
TST5 

•20,5Tl1Pb 
12S 

11 

ITPIPb 

13S 

12 



13S: ERROR 13 



OR DATA 

GET RID OF SIGN 

PUT THE SHIFT COUNT IH R4 

SHIFT RR TO GET 59 I 58 

AGET 

AR DATA 

GET RID OF SIGN 

SAVE EXPECTED 

OR DATA 

SAVE EXPECTED 

AR DATA 

QR QUAD 3 OK^ 

BRANCH IF NO 

OR QUAD 2 OK? 

BRANCH IF YES 

DID OR SHIFT RIGHT 8' 

BRANCH IF NO 

FRHE SHFC 0(0) NOT GOING HIGH 
QR DATA BAD 

AR QUAD 3 OK^ 

BRANCH IF NO 

AR QUAD 2 OK^ 

iBRANCH IF YES 

6lD MPY SIGN EXTEND FAIL' 

BRANCH IF NO 

FRHL WY SIGN EXTEND NOT GOING LOU 
DID ADD OCCUR AT ALL' 
BRANCH IF YES 

FRHL NPY/DIV ADO(l) L NOT CAUSING 
FRMH FORCE NPY/DIV ADD TO FORCE THE ADD 
AR DATA BAD 



M1240 
001222 
001172 
173432 



4tEST 5 MULF»S«R*SUB 

THIS TEST ENSURES THAT FRHL NPY/DIV ADD CD L GOES HIGH 
WHEN FRHK STRING IS HIGH. THIS SIGNAL CAUSES FRMH FORCE 
NPY/DIV SUB TO GO LOU FORCING THE FALU TO DO A SUBTRACT. 

SECTION 2 OF THIS TEST NICRO-TRAPS ON STATE 117 TO CHECK 
THAT FRHK MPY SIGN EXTEND GOES HIGH. IF THIS TRAP DOES 
NOT OCCUR THEN FRHK E108 PIN 1 & 13 ARE NOT GOING HIGH IN 
STATE 112. 

T5: SCOPE ^^g^ mnBER IN NAIL BOX 

••ESCAPE TO TEST b ON ERROR 



000244 MS: 



MOV ISTN-I.STESTN 

NOV iTSTbjESCAPE 

HOV llS.SftEGS 

BIT •SU9,SSUR 

BNE IS 

MOV •2J.FPPVEC 

HOV IllS.RS 
LOUB 

LDFPS IFMH 



;LOOP ON ERROR' 
•BRANCH IF YES 



2cSS X552& 




'2 f^c;:-: CIAiNOST:: -kCT £ 

x:i03 



DOb 



32S6 
3257 



3260 
3261 



3Zb7 
3268 
32b9 
3270 
3271 
3272 
3273 
327H 
3275 
3271, 
3277 
3278 
2279 

22BC 



005670 
005676 
005700 

88^2 

0OS71H 
»7 



722 



00S73M 

005746 

005752 
00S75H 
005760 
005762 



005764 
005766 
005772 



X0405 
105737 

?m 

012737 

172427 
171037 

170200 
032700 
001757 
10HC14 
022626 

im 

170005 
174037 

? 42737 
12737 
005037 
»737 
)1406 
022737 

mool 

10H015 
104013 



032777 
001011 
012737 
012703 
170003 
170127 
000405 
105737 
001764 
170127 

012737 
172427 
171037 

170200 
032700 
001765 
104016 



'H.V 



002000 
040177 
177774 
005564 
040000 
001160 



000020 



177776 



001214 
100000 
000140 
001206 
000140 

000040 



001000 

005764 
000113 

000020 

001103 

000000 

005742 
040000 
001160 

000020 



022626 

012704 177776 
170004 



OClibC 
001162 
001110 



31: 



9K 
T5^B 
BEQ 
LDFPS 

nov 

MOV 
flOV 
LDF 
nULF 



2i-0CT-7fc 1U:5H ofiiE 



:'F.AP DID NOT OCCUR 



3S 

$E=FLG 
4S 

to 

•40177. $R£G0 
•i7777^.IREGl 
l.+6.ai4LPERR 
I t 046000. ACO 
SREGO,AC0 



2S: 



001214 
001204 

001214 

001214 



5TFPS RO 

BIT iFflM.RO 

BEQ 3S 

ERROR 14 

CMP (SP)+,(SP)+ 

MOV 1-2. R4 
MSN 
STPO 

STF fiC0.STf1P6 

BIG iBltl5.$THP6 

MOV •140.$tMP2 

CLR $TMP3 

CMP •140,$TMP6 

BEQ 5S 

CMP •40,$THP6 

BNE 6S 

ERROR 15 

ERROR 13 



AhY ERRORS 
BRANCH IF NO 
ENSURE Fnn BIT OFF 
PUT MULTIPLIER IN 
MEMORY 

SET ERROR LOOP 

LOAD THE MULTIPLICAND 

EXECUTE THE INSTRUCTION UNDER TE5' 



;MUL SHIFT ENCODER ROMOUT BAD 
; RESTORE THE SP 
:PUT THE SHIFT COUNT IN R4 
; SHIFT AR TO GET 59 & 58 

GET AR 

GET RID OF SIGN 
SAVE EXPECTED 
VALLflE OF AR 

DID SUBTRACTION UORK OK? 
BRANCH IF YES 
DID AOO OCCURS 
BRANCH IF NO 

FRHK MPY/OIV ADD (1) L NOT GOING HIGH 
OR FRMH FORCE MPY/DIV SUB NOT GOING LOU 
AR DATA BAD 



173240 
000244 



^Section 2 - check mpy sign extend 



001110 



10s : 



7S: 



SS: 



BIT tSW9,3SUR 

BNE 7$ 

MOV taS.FPPVEC 

MOV •lld,R3 
LOUS 

LDFPS IFMM 

BR SS 

TSTB SERFLG 

BEQ lOS 

LDFPS 10 

MOV ».+6.2tiLPERR 

LDF tt046000.AC0 

MULF SREG0,AC6 



;L0OP ON ERROR' 
; BRANCH IF YES 



;ANY ERRORS YET' 
BRANCH IF NO 
ENSURE FMM CLEAR 



;TRAP DID NOT OCCUR 



;SET ERROR LOOP 
;LOAD MULTIPLICAND 
EXECUTE INSTRUCTION UNDER TEST 



STFPS 
BIT 
BEQ 
ERROR 



:TRAP OCCURRED 
dS: CMP 
MOV 
MSN 



RO 

•FMM.RO 
9$ 

16 



FMM ON' 
BRANCH IF NO 

FRHK MUL SUR NOT GOING LOU 
OR HUL SHF ENCODER ROM NOT OUTPUTTING 
,12 IN STATE 112. 
SEE IF SIGNEXTEND WORKED 



(SP)+,(SP)4 
•-2,rA 



RESTORE THE SP 
PUT THE SHIFT COUNT IN R4 
SHIFT AR TO GET BITS 59 i 58 



DEFPBfl.Cre 



70 rcil-; 

T5 



3283 
3294 



3287 
3288 
328<9 
3290 

22S2 
3293 
329H 
3295 
32% 
3297 
3298 
3299 
3300 
3301 
330c 
3303 
330M 
3305 
330b 
3X7 
3308 

Www * 

3310 

Hi^ 

3313 
3314 
3315 
331b 
3317 
3318 
3319 
3320 
3321 

3324 



3327 
3328 
3329 
3330 

3333 
3334 

333S 
233fc 



5774 
>778 
OObOOS 
OObOlO 

'lb 



ooboa2 

00b034 
00b042 



00b054 
OObOSb 



00b070 
C^07b 
00bl04 
00bll2 
00bl20 
00bl24 
00bl2B 

006142 

%i% 

006150 
006154 
00blb2 
00bl70 
00bl72 



006174 
30b200 



CIAiNOSTIC WT 



2 "ACii: c' 



EOb 



c:-:'T-7fe 1-4:54 ofiGE 7C 



17C 
17«^ . 
042737 
012737 



001004 
022737 
001406 
022737 
OOlOOl 
104017 
104013 



QO0OQ4 
- 737 



01 



012737 
012737 
012737 
012737 
012703 
170003 
170127 
172427 
171037 
170000 



1/ 

174037 
042737 
022737 
001001 
104020 



005037 
012737 



001214 
10^300 
000177 

m 

100000 
000001 



001214 
001204 

001216 
001214 



000006 001240 



006144 
04X00 
000040 
006120 
000116 

000020 
040000 
001160 



001210 
100000 
004000 



001162 
006240 



000244 
001160 
001162 
001110 



001210 
001212 



:2S: 
IIS: 



Si'AO 

5TF 

BIC 

flOV 

MOV 

CHP 

SIC 

CHP 

BEO 

CMP 

BNE 

ERROR 

ERROR 



flC0.ITflP6 

■8ltl5.5TnPb 

•177,stHP2 

•BITi5.JTnP3 

•177,jtnP6 

12S 

■BIT15,ITMP7 
TST6 

il.iTf1P6 

lli 

17 

13 



iET AR DATA 
GET RID OF SIGN 
SAVE EXPECTED 
VALUE OF THE AR 
AR QUAD 3 0K'> 
BRANCH IF NO 
AR QUAD 2 OK^ 
:8RANCH IF YES 
DID SIGN EXTEND FAIL' 
BRANCH IF NO 

FRHK MPY SIGN EXTEND NOT GOING HIGH 
AR DATA BAD 



iTEST 6 LOGIC TEST OF FRHK MUL SWR»FD(0) 

* 

THIS TEST CHECKS THE LOGIC THAT CAUSES FRHK MUL SUR TO GO 
HIGH. THE PARTICULAR GATES BEING TESTED ARE E107. ElOB, 
AND El 15. THEY ARE TESTED BY SETTING A WCRO-TRA^ ON Tfe 
-5WR ROM STATE THAT MOULD BE ENTERED IF THE LOGIC FAILS. 



IN CERTAIN CASES THE TRAP NAY OCCUR AFTER THE FIRST TIME 
THRU THE 2F3 BRANCH. IN THESE CASES THE OR WILL BE CHECKED 
TO ENSURE THE CORRECT DATA. 

NOTE: SYNC POINT NOT SELECTABLE. DEFflULT=116 



t 

* 

It 

* 
* 
* 

t§T6: SCOPE 

NOV IJTN-l.STESTN ;; SET TEST NUMBER IN MAILBOX 
.•SECTION - 1 

; E108(1,13(LH AND E115(5,b,4)HLL 

MOV tlJ.FPPVEC 

MOV •40CIQO.JREGO 

MOV tBITS.iREGl 

MOV t.+6,ilSLPERR 



IS: 



MOV 
LDUB 
LOFPS 
LDF 
MULF 
CFCC 
CMP 
STQO 
STF 
BIC 
CMP 
BNE 
ERROR 



tll6,R3 
•FMM 

•t040000.ACO 
SREGO,AC£l 

(SP)+,(SP)+ 



;PUT MULTIPLIER IN 
MEMORY (ROM A00R=240) 
;SET ERROR LOOP 



;LOAD THE MULTIPLICAND 
EXECUTE INSTRUCTION 

;UAIT FOR TRAP 
RESTORE THE SP 



AC0.STMP4 
•Bltl5,$THP4 
•BIT11,STMP5 
2$ 
20 



; GET OR TO FIND OUT UHEN TRAP OCCURRED 
GET RID OF SIGN 
FIRST TIME THRU THE BRANCH' 
; BRANCH IF NO 
...ov.. IfRHK El 15 (4) NOT GOING LOU 

SECTION - 2 



000244 



: E1Q8(1,13)HH AND E115(5,6.4) 

£$: CLR JREGl 



MOV 



•3$,FPPVEC 



6.4)LLH 
;tNITlAI 



ALIZE MULTIPLIER 



EFPBm.C.IB Tb 



DIflirWSTIC PfiPT £ flACYll c:^i73£) cl-CCT-7b 
LOGIC TEST OF FPHk flLl SWR*FOiCj 



FOb 



m:54 Pfi&E 



3337 
3338 
333S 
33M0 
33M1 
33M2 
33H3 
33M4 

3347 
3348 
3349 
3350 

m 

33S3 
3354 
3355 
3356 
3357 
3358 
3359 
33b0 
33E>1 
33C>2 
33b3 
33E4 
33b5 
3386 
3367 
3366 
3369 
3370 
3371 
3372 
3373 
3374 
3375 
3376 
3377 
3378 
3379 
3380 
3381 
3382 
3383 
3384 
338S 
3386 
3387 
3388 
3389 
3390 
3391 
3392 



X6206 
006214 
006220 
006222 
006226 
006232 



\3b 
006240 

m 

006250 



94 

006266 

006270 
006270 
006274 
006276 
006300 
006304 
006312 
006316 
006320 
006324 
006326 
006332 



006334 
006342 
006350 
006356 
006362 
006364 
006370 
006374 
006400 
006402 
006404 
006406 
006410 
006412 

006416 
006424 
006426 



006430 
006436 
006444 
006452 
006456 



012737 
012703 
170003 
170127 
172427 

170000 
022626 

\m 

042737 
022737 
001401 
104021 



C12704 
170004 
170005 
174037 
042737 
005737 
X1003 
005737 
001403 
170437 
104023 



012737 
012737 
012737 
012703 
170003 
170127 
172427 
171037 
170000 
104022 
000411 
022626 
170007 
174037 
022737 
001401 
104022 



012737 
012737 
012737 
012703 
170003 



006214 001110 
000116 

000020 
040000 
001160 



001210 

100000 001210 
004000 001212 



177776 
001214 

100000 001214 
001214 

001216 
001204 



000002 001162 

006406 000244 

006356 001110 
000116 

000020 
040000 
001160 



001214 

001000 001216 



000060 001162 

006476 000244 

006452 001110 
000117 



35: 



ftOV 

MOV 

LDU6 

LDFPS 

LDF 

MULF 

CFCC 

cnp 

STQO 
STF 
8IC 
CMP 
8EQ 
ERROR 



l.t6,SlSLPERR 
I116,R3 

IFWI 

•t040000.ACQ 
SREGO,AC£l 

(SP)+,(SP)+ 



;SET ERROR LOOP 



jLOflD THE MULTIPLICAND 
EXECUTE THE INSTRUCTION 
;WflIT FOR TRAP 
; RESTORE THE SP 

;GET OR DATA 



AC0.STMP4 
i8ITl5,JTMP4 
•BIT11,JTMP5 
8S 

21 . 

: CHECK THE AR TO ENSURE THAT MUL SUR DISABLED THE ADD 

1-2, R4 



;TRAP OCCUR AT CORRECT TIHE' 
; BRANCH IF YES 

;FRHK £115(4) NOT GOING HIGH 



9S: 



MOV 
MSN 
STAO 
STF 
BIC 
TST 
BNE 
TST 
BEQ 
CLRF 
ERROR 



AC0.JTMP6 
•BIT15,JTMP6 
JTMP6 
9S 

ITMP7 
4S 

STMP2 

23 



PUT THE SHIFT COUNT IN R4 
SHIFT THE AR TO GET 59 i 58 

GET AR DATA 



;0UA0 3 OK^ 
; BRANCH IF NO 
;QUAD 2 OK^ 

; branch if yes 
save expected value 
frhk mul sur did not disable 
:fr«h mpy/div add (or sub) 

Section - 3 



E107(13,1.2)HLH AND E108(13.1)LH 



5S: 



MOV 
MOV 
MOV 
MOV 
LDUB 
LDFPS 
LDF 
MULF 
CFCC 
ERROR 
BR 
CMP 
STQO 
STF 
CMP 
BEQ 
ERROR 



•6ITI.IREGI 
•SS.F^PVEC 
l.'^&.atSLPERR 
•116,R3 

•FMM 

tt040000.AC0 
SREGO.ACCi 

22 
6S 

(SP)+,(SP)+ 



;PUt MULTIPLIER IN MEMORY 
;SET ERROR LOOP 



;LOAD THE MULTIPLICAND 
; EXECUTE TEST 
UAIT FOR TRAP 

•FRHK E107(12) NOT GOING LOU 
; RESTORE THE SP 



AC0.JTMP6 ;GET QR DATA 

lBlt9,JTMP7 ;DID TRAP OCCUR AT CORRECT TIME' 

6S ; BRANCH IF YES 

22 -FRHK E107(12) NOT GOING LOU 
.. «««««««««««««ft««««««»f««*«««f 

Section - 4 

E107(13,1,2)LHH AND ElOBdS.DLH 



MOV 

MOV 
MOV 
MOV 
LDUB 



•SO.SREGI 

•7j!fppvec 

t.-^6,SiSLPERR 
•117,R3 



;Put MULTIPLIER IN MEMORY 
;SET ERROR LOOP 



°:Fi:-M5 5= 7Z FPU-: DIfl:;f<OSTIC PAPT 2 nPCVll c7C7325 21-CCT-7b 
C'EPPBfl.CMB Tb LOGIC TEST OF FRHK «LL SWR*FD(D) 



GOb 

H:5H 



3393 
3394 
339S 
33% 
3397 
3398 
3399 
3M50 

3402 
3H03 
34CW 
3M05 
3406 
3407 
3408 
3409 
34:0 
3411 
3412 
3413 
3414 
3415 
3416 
3417 

3418 
3419 
3420 
3421 
3422 
34f3 
3^24 
34 ?5 
34i?6 
3427 
3428 
3429 
3430 
3431 
3432 
3433 
3434 
3435 
3436 
3437 
3438 
3439 
3440 
3441 
3442 
3443 
3444 
3445 
3446 
3-1 -r? 
2-'-i6 



006460 170127 000020 

006464 172427 040000 

m6470 171037 C0116C 

006474 170000 

006''76 022626 

006500 170007 

006502 174037 001214 

QQ6506 022737 000020 

0)6514 001401 

006516 1C4022 



7S: 



001216 



LUFPS 

LDF 

mJLF 

CFCC 

CMP 

STOO 

STF 

CMP 

BEQ 

ERROR 



iFflM 

I t 040000. flCO 
SREG0,AC6 

(SP)+,(SP)+ 

AC0,!TMP6 
•20.$T!1P7 
TST> 
22 



PfiGE 72 



LOAD THE lULTIPLICftHD 
EXECUTE THE INSTRUCTION 
UflIT FOR THE TRAP 
RESTORE THE SP 

GET THE QR DflTfl 

TRAP OCCUR AT THE CORRECT TIME" 

iBRRNCH IF YES 

^RHK E107(I2) NOT GOING LOU 



006622 
006624 
006632 
006640 
006646 
006654 
006660 
Q0bB64 



TEST 7 NULF (.5*1) 

THIS TEST MULTIPLIES 1 BY 0.5 TO ENSURE THAT ALL THE 
ROM SIGNALS IN STATES 116, 110, AND 72 FUNCTION PROPERLY. 

FPU ROM FLOW - 11, 131, 61, 340, 233, 112, 3(116), 110, 72, NORMALIZE 



006520 


000004 






t§T7r 


SCOPE 


006522 


012737 


000007 


001240 




MOV 


006530 


012737 


006622 


001222 




MOV 


006536 


012737 


040000 


001200 




MOV 


006544 


005037 


001202 






CLR 


006550 


172427 


040200 






LDF 


006554 


170127 


000017 




IS: 


LDFPS 


006560 


171037 


001200 




MULF 


006564 


170200 








STFPS 


006566 


174037 


001204 






STF 


006572 


173437 


001200 






CHPF 


006576 


170000 








CFCC 


006600 


001401 








BEO 


006602 


104024 








ERROR 


006604 


005700 






2S: 


TST 


006606 


001405 








BEQ 


006610 


005037 


001200 






CLR 


006614 


010037 


001202 






MOV 


006620 


104003 








ERROR 



tITN-l.JTESTN 
•TST10,fESCAPE 
•40000 STMPO 
STMPl 

•t040200,AC0 
•17 

STMPO, ACQ 
RO 

AC0.STMP2 
STMf>0,ACO 

2S 

24 
RO 

TSTIO 
STMPO 
RO, STMPl 
3 



{;SET TEST NUMBER IN MAIL BOX 
•ESCAPE TO TEST 10 ON ERROR 
§AVE EXPECTED 
RESULT 

;LOAD THE MULTIPLICAND 

LOAD COMPLIMENT CCS 

EXECUTE THE INSTRUCTION UNDER TEST 

GET CCS 

GET RESULT BACK 
•RESULT OK' 

BRANCH IF YES 
RESULT URONG 
CCS OK' 
iBRANCH IF YES 

Save expected value 
save received value 

CCS BAD 



000004 
012737 
012737 
012737 
012737 
172427 
170127 
171037 



000010 
0%734 
040177 
177777 
140200 
000007 
001200 



001240 
001222 
001200 
001202 



:«ft«f«f««««««f««»*«»«««fj(««t*««f ««««««««>«»««««««««««««*«*««*««« 
4tEST 10 MULF (.111... 1*1) 

» THIS test CHECKS ROM STATE 111. 

» FPU ROM FLOW - 11, 130, 61, 340, 233, 112, 113, 3(117), 111, 72. NORMALIZE 
, :«*«««f«««««f«««««««««ft«ft«««ft4«««»«««ftft«««ftft««ft«««*ft««««««««»**« 

t§T10: SCOPE 

^^g^ NUMBER IN MAIL BOX 

;:ESCAPE TO TEST 11 ON ERROR 
^UT MULTIPLIER 
; IN MEMORY 

;LOAD THE MULTIPLICAND 
LOAD COMPLIMENT CCS 
IS: MULF STMPO, ACQ EXECUTE INSTRUCTION UNDER TEST 



MOV 
MOV 
MOV 
MOV 
LDF 
LDFPS 
MULF 



»$TN-1,STESTN 

•TSTll.SESCAPE 

•401771 STMPO 

•-l.STftPl 

«toi40S0O,AC0 

•7 

STMPO, ACQ 



:«=::-«45 55 ?z r?ii-: DiflOfWSTic papt e iacyu c7{732j 

EFPBA.:«B TIO r?ULF C.li:..,i»i) 



HOb 
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3-^50 

3451 

3452 

3453 

3454 

3455 

345£> 

3457 

3459 

3459 

24&0 

3461 

34b2 

34b3 

3464 

3465 

3466 

3467 

3468 

346'3 

3470 

347: 

3472 

3473 
3474 

3475 
3476 
3477 
3478 
347S 
3480 
2481 
3492 
3483 
3484 
2485 
3«96 
3487 
3488 
3489 
3490 
3491 
3492 
3493 
3494 
3495 
34% 
3497 
3498 
3499 
3500 
3501 
3502 
3503 
2504 



0Cfefe70 
006672 
006700 
006704 
00670b 
006710 
006712 
006716 
006720 
006726 
006732 



006734 
006736 
006744 

006752 
006756 
006764 
006770 
006776 
007002 
007Q0b 
007012 
007014 
007016 
007024 
007026 
007032 
007034 
007040 
007042 



170200 
052737 
173437 
170000 
001401 
104024 
022700 
001406 
012737 
010037 
104003 



000004 
012737 
012737 

105037 
012737 
005037 
012737 
172427 
171037 
173437 
170000 
001013 
032777 
001403 
105737 
001361 
105237 
100356 
000401 



007044 104025 



007046 
007054 
007062 



012737 
012737 
012737 



100000 
001200 



000010 

OOOCIO 
001202 



000011 
007144 

001276 
040000 
001162 
006776 
040200 
001160 
001160 



001000 
001103 
001162 



040000 
000177 
007070 



001200 



2S: 



301200 



SiTPS 

BIS 

CMPF 

CFCC 

BEQ 

ERROR 

CMP 

BEO 

KOV 

nov 

ERROR 



RO 

•BIT15.JTnP0 
JTMPO.ACO 

2S 

24 

•FN.RO 

TSTil 

iFN.JTflPO 

RO.iTPlPl 

-3 



;GET CCS BACK 

; RESULT OK' 

BRANCH IF YES 
RESULT BAD 
CCS OK' 

:branch if yes 
Save expected value 
save received value 

CCS BAD 



(test 11 HIGH ORDER MUL SHIFT ENCODER ROM 

* 

THIS TEST CHECKS EVERY ADDRESS ON THE HIGH ORDER MUL SHIFT 
ENCODER. THIS IS DONE IN TWO SECTIONS. THE FIRST SECTION 
RUNS A COUNT PATTERN THROUGH QR BITS <41:35>. THE SECOND 
SECTION STARTS EACH MULTIPLY WITH QR BITS <41:35> ALL ONE'S 
AND RUNS A COUNT PATTERN THRU OR BITS <48:42>. 



SINCE THE MULCIPLICAND IS "1.0" THE RESULT SHOULD BE IDENTICAL 
TO THE MULTIPLIER. 



001240 
001222 



001160 
001110 



172112 



IF AN ERROR OCCURS THE TYPEOUT INDICATES THE ROM ADDRESS 
AND THE EXPECTED OUTPUT OF THE ROM FOR EACH SHIFT OF THAT 
PARTICULAR MULTIPLY. 

t§Tll: SCOPE 



MOV 
MOV 

; SECTION - 1 
CLRB 
MOV 
CLR 
MOV 

U: LDF 
MULF 
CMPF 
CFCC 
BNE 
BIT 
BEQ 
TSTB 
BNE 

3S: INCB 
BPL 
BR 



•STN-1,STESTN 
•TST12,SESCAPE 

IFD 

140000, SREGO 
SREGl 

i.+6.aiSLPERR 
•t046200.ACO 
SREGO, ACd 
SREGO, ACQ 

2S 

ISU9,3SUR 
3$ 

SERFLG 
IS 

SREGl 
IS 
4$ 



;SET TEST NUMBER IN MAIL BOX 
•ESCAPE TO TEST 12 ON ERROR 

ENSURE SFD CLEAR INCASE OF ERROR 

INITIALIZE THE 

MULTIPLIER 

SET ERROR LOOP 

INITIALIZE THE MULTIPLICAND 

EXECUTE THE MULTIPLY 

RESULT OK' 

BRANCH IF NO 
LOOP ON ERROR' 
BRANCH IF NO 
ANY ERRORS YET' 
BRANCH IF YES 
SELECT THE NEXT MULTIPLIER 
BRANCH IF NOT FINISHED 
GO TO NEXT SECTION 



001160 
001162 
001110 



ERROR 25 :MUL SHIFT ENCODER ROM FAILED 

•Section - 2 

<^s: mov t40000.sreg0 ; initialize the 

MOV •177,$ftEGl ; MULTIPLIER 

MOV i.+6,a«SLPERR ;SET ERROR LOOP 



FPIK DlfliNOSTIC FfiRT £ nflCYlI 27i73£) 21-CCT-7S, 
Til HluH OJ?0£R HUL SHIFT ENCODER ROM 



I Ob 
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350S 
35Q& 

3507 
3508 

3509 
3510 
3511 
3512 
3513 
3514 
3515 
251b 
3517 
3518 

35ig 

3520 
3521 
3522 
3523 
3524 
3525 
3S2b 
3527 
3528 
3529 
3530 
3531 
3532 
3533 
3534 
353S 
3536 
3537 
3538 
3539 
3540 
2541 
3542 
35M3 
3544 
3545 
3546 
3547 
3548 
3549 
3550 
3551 
3552 
3553 
3554 
3555 
3556 
3557 
3558 
3559 
35bO 



0C7070 
007074 
007100 
0071(54 
007106 
007110 

007124 
00712t 
007134 
007142 



007144 
007146 
007154 
007162 
007166 
007174 
007200 
007204 
007212 
007220 
007224 
007230 
007236 
007244 
007250 
007252 
007256 
007262 
007266 
007270 
007272 

88^ 

007304 
007306 
007310 
007314 
007322 
007330 
007332 



001160 
001160 



172427 040200 
171037 
173437 
170000 
001356 

032777 001000 172020 
001403 

105737 001103 
001361 

062737 000200 001162 
032737 040000 001162 
001752 



6$: lUF lt04Q200.ftCC 

MULF JREGO.flCO 

CMPF JREGO.ACO 
CFCC 

BNE 2S 

BIT ISU9,3SUR 

BEO 5S 

TSTB JERFLG 

BNE bS 

5S: AOD iBIT7,JREGl 

BIT MBITl^.SREGl 

BEQ 6S 



INITIALIZE THE MULTIPLICA'C 
EXECUTE THE M' LTIPL' 
RESULT OK' 

BRANCH IF NO 
LOOP ON ERROR' 
BRANCH IF NO 
ANY ERRORS YET' 
BRANCH IF YCS 
SELECT NEXT MULTIPLIER 
OONE YET' 
BRANCH IF NO 



000004 
012737 
012737 
005037 
012737 
005037 
005037 
012737 
012737 
005037 
005037 
012737 
012737 
012703 
170003 
170127 
172427 
012700 
171020 
170000 
012706 
022700 
001401 
104004 
170007 
174037 
042737 
022737 
001401 
104026 



000012 
010166 
00120C 
004000 
001204 
001206 
040000 
000040 
001164 
001166 
007272 
007244 
000116 

000220 
040000 
001160 



001100 
001170 



001210 
100000 
004000 



iTEST 12 LOGIC TESTS OF FRHK MUL SWR«FD(1) 

* 

THIS TEST CHECKS THE A-BRANCH AND ADX ROMS FOR MULD AND 
THE GATES THAT DRIVE FRHK MUL SWR WITH FD(l). IN PARTICULAR 
FRLH El, FRHK E107, AND E108. 



THIS LOGIC TEST IS PERFORMED BY SETTING A MICRO-TRAP OFF 
THE 2F3 BRANCH TO ENSURE THAT FRHK MUL SUR GOES HIGH. 



NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=116 
TST12: SCOPE 

;;SET TEST NUMBER IN MAIL BOX 
ESCAPE TO TEST 13 ON ERROR 



001240 




MOV 


001222 




MOV 
CLR 


001202 




MOV 
CLR 
CLR 


001 IbO 




MOV 


001162 




MOV 
CLR 
CLR 


000244 




MOV 


001110 




MOV 

MOV 

LOUB 

LDFPS 

LDD 

MOV 




IS: 


MULD 
CFCC 




2S: 


MOV 
CMP 
BEO 
ERROR 




lOOS: 


STQO 
STD 


001210 




BIC 


001212 




CMP 
BEQ 
ERROR 



•STN-1,STESTN 
iTST13 lESCAPE 
5TMP0 
•BITU.ITMPl 
5THP2 
ITMP3 

•40000.SREG0 

tBIT5,iREGl 

SREG2 

SREG3 

t2S,FPPVEC 

•.4&,a«SLPERR 

•116,R3 

•FMM+FD 

tt040000.AC0 

iSREGO.RO 

(R0)+,AC0 

lUOO.SP 

•sreg4,ro 

lOOS 
4 

AC0.$TMP4 

1BIT15,$TMP4 

IBITII.JTMPS 

3S 

26 



;PUT THE 
MULTIPLIER IN 
; MEMORY 

; » 

;SET ERROR LOOP 
•SET MICRO-TRAP 



LOAD THE MULTIPLICAND 

EXECUTE TEST 
WAIT FOR TRAP 
RESTORE THE SP 
ADX ROM OK' 
BRANCH IF YES 
ADX ROM FAILED 

GET QR 

GET RID OF SIGN 
QR OK' 

BRANCH IF YES 

FRHK MUL SUR NOT GOING LOU 



PCPi 1-45' 55/70 mi- 
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m 

3S63 
35M 

M&S 

3Sb7 
35£>8 
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3573 
357M 

3577 
3578 
357«3 
3S80 
3581 
3582 
3583 
358H 
3585 
358b 
3587 
3?38 
3589 
3590 
3591 
3592 
3593 
3594 
3595 
3596 
3597 
3598 
3599 
3&00 
3b01 
3b02 
3b03 
3b04 
3b05 
3b0b 
3b07 
3b08 
3b09 
3bl0 
3bll 
3bl2 
3bl3 
3bl4 
3bl5 
3blb 



887542 
0073S0 
73Sb 

007400 
QQ7402 

fa 

007414 
007422 
007430 
007432 
007440 
0074% 
007452 



012737 
012737 
012737 
012703 

m 

170000 
01270b 

im 

042737 
022737 
001411 
012737 
012737 
005037 
104027 



0C0040 
007402 
0073Sb 
OOCllb 

000220 
040000 
OOllbO 

001100 

001210 
100000 
000040 

000040 
000010 
001200 



OOllbb 
000244 
001110 



:UITH PIN 9 AND 10 ON A HIGH. 

;kCTI0N - 2 

FRHK E108(9, 10.13, DH^L.L.L^ AND FRLH E1(12,13jH,L 



4i: 



001210 
001212 

001202 
0012C4 



MOV 
MOV 

MOV 
MOV 

ms 

LDD 
MOLD 
CFCC 
MOV 
STQO 
STD 
BIC 
CMP 
BEQ 
MOV 
MOV 
CLR 
ERROR 



t40 SR^G3 
•4$,FPPVEC 
t.-fb.SlSLPERR 
tllb,R3 

•FD+FMM 

•t040000.AC0 

SREGQ.ACd 

•1100, SP 

AC0.5TMP4 
•BIT15.$TMP4 
•BIT5,iTnP5 
5i 

iBIT5.JTMPl 
•10.jtMP2 
JTM^'O 
27 



THE MULTIPLIER' 
;SET ERROR LOOP 



LOAD THE MULTIPLICAND 
EXECUTE THE TEST 
UAIT FOR TRAP 
RESTORE THE SP 

GET THE QR 

GET RIO OF SIGN 

TRAP OCCUR AT CORRECT TIME' 

BRANCH IF YES 



;FRLH El (11) DID NOT GO LOW 



D07454 


012737 


OOOObO 


OOllbb 




MOV 


0074b2 


012737 


007522 


000244 




MOV 


007470 


012737 


00747b 


001110 




MOV 


00747b 


012703 


000117 






MOV 


007502 


170003 








LDUB 


007504 


170127 


000220 






LDFPS 


007510 


172427 


040000 






LDD 


007514 


171037 


OOllbO 






MULD 


007520 


170000 








CFCC 


007522 


01270b 


001100 




bS: 


MOV 


007S2b 


170007 








STQO 


007530 


174037 


001210 






STD 


007534 


042737 
022737 


100000 


001210 




8IC 


007542 


000020 


001212 




CMP 


007550 


001411 








BEQ 


007552 


005037 


001200 






CLR 


00755b 


012737 


000020 


001202 




MOV 


007Sb4 


012737 


000010 


001204 




MOV 


007572 


104030 








ERROR 



Section - 3 

L 



•bO,JR^G3 
tbS.FPPVEC 
i.4,aiSLPERR 
•117,R3 

•FD+FMM 

•t040000.AC0 

SREGO.ACd 

•1100, SP 

AC0.JTMP4 
•BIT15.5THP4 
tBIT4,$TMP5 
7$ 

5TMP0 

•BIT4.STNP1 
•10,StMP2 

30 



;iET THE MULTIPLIER 
;SET ERROR LOOP 



;LOAD THE MULTIPLICAND 
EXECUTE THE TEST 
{WAIT FOR THE TRAP 
{RESTORE THE SP 

GET THE QR 

GET RIO OF THE SIGN 

TRAP OCCUR AT THE CORRECT TIME' 

BRANCH IF YES 

SAVE EXPECTED 

DATA 

* 

FRHK ElO/ NOT GOING LOW WITH 



007574 
007b02 
D07blO 
007b lb 
007b22 
007b24 
007b30 



012737 
012737 
012737 
012703 
170003 
170127 
172427 



000377 
007b42 
007blb 
000117 

000220 
040000 



OOllbb 
000244 
001110 



,mul shf 0 on a high 
Section - 4 

1 frlh e1(12.13)h.h and frhk e107(3,4,5)h.h.h 

^S: MOV •3^7^$R&G3 ;LOAD THE MClLTlf'LiER 



MOV 
MOV 
MOV 
MOV 
LDUB 
LDFPS 
LOO 



•3^7.$R&G3 
•BS.^PPVEC 
I.4,8ISLPERR 
•117;R3 

•FD+FMM 
•t040000,AC0 



;SET ERROR LOOP 



{LOAD THE MULTIPLICAND 
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K0& 

1M:5M 



PftGE 7b 



3bl7 

Hil 

3b20 

3b21 

3b2| 

Jb23 

3b2H 

3b25 

3b2b 

3b27 

3b28 

3b29 

3b30 

3b3i 

3b32 

3b33 

3b3S 

3b35 

3b3b 

3b37 

3b38 

3b39 

36M0 

3bMl 

3b42 

3bH3 

3bH4 

3b45 

3bHb 

3b47 

3b48 

3b4g 

3b50 

3b51 

3bS? 

3653 

3b54 

3b55 

3b5b 

3b57 

3b58 

m 

3bbl 
3bb2 
3bb3 
3bb4 
3bbS 
3bbb 
3bb7 
3bbe 
3bb9 
3b70 
3b7] 
3b72 



007b34 

007b4b 
007b50 
Q07b54 
007bb2 
007b70 
007672 
00770C 
007704 
007712 



171037 

If 

170007 
174037 
042737 
022737 
001411 
012737 
005037 
012737 
104031 



001 IbO 
001100 

0C1210 

100000 001210 
040000 001212 

040000 001202 
001200 

010000 001204 



8S: 



007714 


012737 


000002 


001 Ibb 


007722 


012737 


0077b2 


000244 


Q07730 


012737 


00773b 


001110 


00773b 


012703 


0001 lb 




007742 


170003 






007744 


170127 


000220 




007750 


172427 


040000 




007754 


171037 


001 IbO 




0077b0 


170000 






0077b2 


01270b 


001100 




0077bb 


170007 






007770 


174037 


001210 




007774 


042737 


100000 


001210 


010002 


022737 


001000 


001212 


010010 


001413 






010012 


012737 


001000 


001202 


010020 


012737 


000200 


001204 


01002b 


005037 


00120b 




010032 


005037 


001200 




01003b 


104032 







010040 
010044 

01006b 
010072 
010074 
010100 
010104 
010110 
010112 
01011b 
010120 
010124 
010132 
010140 



005037 
012737 

8}l??7 
012703 
170003 
170127 
172427 
171037 
170000 
01270b 
170007 
174037 
042737 
022737 
001412 



001 lb2 

000040 001 Ibb 

010112 000244 

OlOObb 001110 
0001 lb 

000220 
040000 
001 IbO 

001100 

001210 

100000 001210 
000040 001212 



niLD 
CFCC 
MOV 
STOO 
SID 
BIC 
CMP 
BEO 
MOV 
CLR 
MOV 
ERROR 



SREGO,ACO 
I1100,SP 



; EXECUTE ThE TEST 
;WflIT FOR THE TRAP 
RESTORE THE SP 



flCO.STMPH 
iBltl5,STMP4 
•8IT14,JTMP5 
9$ 

•BIT14,JTHP1 
JTMPO 

iBIT12,STMP2 
31 



GET THE OR 
GET RID OF SIGN 
OR DflTfl OK' 
BRANCH IF YES 
SfiVE EXPECTED 
DflTfl 

« 

FRLH El NOT GOING HIGH WITH BOTH 
.INPUTS ON fl HIGH 

SECTION - 5 



hi: 



FRHK E107(3.4.5)H,L,H 



lOS: 



MOV 
MOV 
MOV 
MOV 
LDUB 
LDFPS 
LDD 
MULO 
CFCC 
MOV 
STQO 
STD 
BIC 
CMP 
BEO 
MOV 
MOV 
CLR 
CLR 
ERROR 



i2.iR^G3 
ilOS.FPPVEC 
•.•fb,aiSLP£RR 

•ublRa 

tFD+FMM 

•t0400QO.flCO 

SREGO,flC& 

•UOO.SP 

flC0.JTMP4 
•Bltl5.JTMP4 
•BIT9,rnP5 
111 

tBITq.JTHPl 
•BIT7 JTMP2 
iTMP3 
ITMPO 
32 



;LOflD MULTIPLIER 
;SET ERROR LOOP 



;LOflD THE MULTIPLICAND 
; EXECUTE THE TEST 
UflIT FOR THE TRAP 
; RESTORE THE SP 

;GET THE QR 

GET RID OF SIGN 

TRAP AT CORRECT TIME' 
; BRANCH IF YES 



;FRHK E107(b) NOT GOING LOU UITH 
H,L,H INPUT 

Action - b 



ilS: 



FRHK E107(13,1,2)H,H,L 



12S: 



CLR 
MOV 
MOV 
MOV 
MOV 
LDUB 
LDFPS 
LDD 
MULO 
CFCC 
MOV 
STOO 
STD 
BIC 
CMP 
BEQ 



sregI 

•BIT5.JREG3 
•12J,^PPVEC 
«.4b atSLPERR 
•llb,R3 

•FD+FMM 

•t040000.AC0 

SREG0,AC6 

•1100,SP 

AC0.ITMP4 
•Bltl5.ITMP4 
•BIT5,4tmP5 
TST13 



;LOAO THE 

{multiplier 
;set error loop 



;LOAD THE MULTIPLICAND 

EXECUTE THE TEST 

UAIT FCP TRAP 
•RESTORE THE SP 

GET QR 

GET RID OF SIGN 

TRAP OCCUR flT CORRECT TIME' 

; BRANCH IF YES 
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LOGIC TESTS OF FRHK KUL SWRtFDd) 



L0& 



1H:54 PfiGE 77 



3673 
3674 
3675 
3676 
3677 
3678 
3679 
3680 
3681 
3662 

3687 
3688 
3689 
3690 
3691 
3692 
3693 
3694 
3695 
36% 
3697 
3698 
3699 
3700 
3701 
3702 
3703 
3704 
3705 
3706 
3707 
3708 
3709 
3710 
3711 
3712 
3713 
3714 
3715 

3718 
3719 
3720 
3721 
3722 
3723 
3724 
3725 

m 

3728 



D1C142 005037 001200 

0101% 012737 000040 

010154 005037 001204 

010160 005037 001206 

010164 104032 



010166 
010170 
010176 



8 



010204 
010212 
10216 
10222 
010226 
010234 
010240 
010244 
010250 
010254 
01Q2S6 
010260 

ir 

010274 

m 

010304 



8 



000004 
012737 
112737 

012737 
005037 
005037 
005037 
012737 
170127 
172427 
171037 
173437 
170000 
001013 
032777 
001403 
105737 
001357 

l8o§i4 
000401 



010306 104025 



010310 
010316 
010324 
010326 
010332 
010336 



012737 
012737 
170011 
172427 
171037 
173437 



000013 
000001 

040000 
001162 
001164 
001166 
010234 
000200 
040200 
001160 
001160 



001000 
001103 
001166 



000177 
010324 

040200 
001160 
001160 



001202 



001240 
001276 

001160 
001110 



170650 



001166 
001110 



CLR 

nov 

CLR 
CLR 
ERROR 



STtlPO 

•BITS.JTMPl 
$TnP2 
$TMP3 
32 



;FRHK E107(12) NOT GOING LOU 
;WITH H,H,L INPUT. 



♦TEST 13 LOU ORDER MUL SHIFT ENCODER ROM 

THIS TEST CHECKS EVERY ADDRESS ON THE LOU ORDER MUL SHIFT 
ENCODER ROM. THIS IS DONE IN TWO SECTIONS, THE FIRST 
SECTION RUNS fl COUNT PATTERN THRU OR BITS <9:3>. THE 
SECOND SECTION STARTS EACH MULTIPLY WITH OR BITS<9:3> 
ALL ONE'S AND RUNS A COUNT PATTERN THRU OR BITS <16:10>. 



SINCE THE MULTIPLICAND IS "l.C 
IDENTICAL TO THE MULTIPLIER. 



THE RESULT SHOULD BE 



IF AN ERROR OCCURS THE TYPEOUT INDICATES THE ROM ADDRESS 
AND THE EXPECTED OUTPUT Or THE ROM FOR EACH SHIFT OF THE 
LOWER 24 BITS OF THAT PARTICULAR MULTIPLY. 
.,«>«««««««»«««»«»««««««»««««»«»««««««»«««««««««««««««««««««««««* 
T§T13: SCOPE 



MOV 
MOVB 
; SECTION - 1 
MOV 
CLR 
CLR 
CLR 
MOV 

1$: LDFPS 
LCD 
MULD 
CMPD 
CFCC 
BNE 
BIT 
BEQ 
TSTB 
BNE 

3S: INCB 
aPL 
BR 



•5TN-1,STESTN 
•l.JFD 

140000, SREGO 
SREGl 
SREG2 
SREG3 

i.-f6,9»SLPERR 
«FD 

•t040200.ACO 

SREGO,AC0 

SREGOjACO 

2S 

•SU9,aSUR 
35 

SERFLG 
IS 

SREG3 
IS 
4S 



:SET TEST NUMBER IN MAIL BOX 
Set SOFTWARE i-D INDICATOR 

INITIALIZE 
THE MULTIPLIER 

SET ERROR LOOP 

INITIALIZE THE MULTIPLICAND 
EXECUTE THE MULTIPLY 
RESULT OK? 

BRANCH IF NO 
LOOP ON ERROR' 
BRANCH IF NO 
ANY ERRORS' 
BRANCH IF YES 

SELECT THE NEXT MULTIPLIER 
BRANCH IF NOT FINISHED 
GO TO SECTION 2 



kii ERROR 25 ;MUL SHIFT ENCODER ROM FAILED 

•Section - 2 

; ini t the multiplier 

;set error loop 



6S: 



MOV 
MOV 
SETD 
LDD 
MULD 
CMPD 



il77,$REG3 
l.-^6,aiSLPERR 



«t040200.AC0 

SREG0,AC6 

SREG0,ACO 



;LOAD THE MULTIPLICAND 
•EXECUTE THE MULTIPLY 
; RESULT OK' 



PDPl 1-45/55/70 FPll- 
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DIflSHOSTIC PfiRT c MflCYll c7(732) 21-0CT-7b 
LOU Of?OER fl'JL SHIFT ENCODER RC« 



MOb 



m:5M Pfi&E 79 



3729 

3730 

3731 

3732 

3733 

3734 

3735 

373£> 

3737 

3738 

3739 

2740 

3741 

3742 

3743 

3744 

3745 

3746 

3747 

3749 

3749 

3750 

3751 

3752 

3753 

37S4 

3755 

3756 

3757 

3758 

3759 

3760 

3761 

3762 

3763 

3764 

3765 

3766 

3767 

3768 

3769 

3770 

3771 

3772 

3773 

3774 

3775 

3776 

3777 

3778 

3779 

3780 

3781 

3782 

3783 

3784 



01C342 
010344 
010346 
010354 
010356 
010362 
010364 
010372 
010400 



010402 
010404 
010412 
010420 
010422 
010426 
010430 
010432 
010436 
010440 
010442 
01044b 
010452 



010454 
010456 
010464 
010472 
010500 
010504 
010510 
010512 
010516 
01052S 
010532 
010536 
010542 
010546 



170000 
001360 
01^777 
001403 
105737 
001360 
062737 
032737 
001751 



000004 
012737 
012737 
17040C 
172527 
170402 
171402 
172527 
170000 
001405 
174137 
170437 
104034 



000004 
012737 
012737 
012737 
005037 
012703 
170003 
170127 
012737 
012737 
172427 
172537 
012700 
171420 



001000 

0C1103 

000200 
0400C0 



000014 
010454 

040000 



000000 



001204 
001200 



000015 
010632 
040007 
001162 
000307 

000020 
010626 
010532 
140200 
001160 
001160 



170562 



001166 
001166 



5S: 



ChCC 

BNE 2S 

BIT lSU9,aSUR 

BEO 5S 

TSTB JERFLG 

BNE 6S 

fiOD IBIT7,JREG3 

BIT iBIT14,SREG3 

BEQ 6S 



BRANCH IF NO 
LOOP ON FRROR' 
BRPNCH IF NO 
ANY ERRORS' 
BRANCH IF YES 

SELECT THE NEXT MULTIPLIER 
DONE YET' 
BRANCH IF NO 



001240 
001222 



»TEST 14 riODF*MO*(SRC=0)»(DST=0) 
« 

« THIS TEST ENSURES THAT FXPC FIRBOSd) GETS TO FRMA 

« AS A HIGH AND THAT THE A BRANCH AND NO-NEtl RONS 

« FUNCTION PROPERLY. 
« 

* FPU RON FLOU-30,61,354,355 

Ht14: SCOPE 



MOV «JTN-1,STESTN 

MOV iTSTlS JESCAPE 

CLRF ACO 

LDF «t040000,ACl 

CLRF AC2 

1$: MODF AC2.AC0 

CMPF lO.ACl 
CFCC 

BEQ TST15 

STF AC1.$TMP2 

CLRF JTMPO 

ERROR 34 



;SET TEST NUMBER IN MAIL BOX 
IESCAPE TO TEST 15 ON ERROR 
ENSURE DST ZERO 
ENSURE DST+1 NON-ZERO 
ENSURE SRC=0 

EXECUTE INSTRUCTION UNDER TEST 
DID DST+1 GET CLEARED' 

;:BPSNCH IF YES 
&E7 DST+1 

SAVE EXPECTED DATA 
;MODF DID NOT CLEAR DST+1 



001240 
001222 
001160 



000244 
001110 



4tEST 15 MODF«-I10»(INT=0) 
« 

« THIS TEST ENSURES THAT AN INTEGER RESULT OF ZERO CAUSES 

» ZERO TO BE STORED IN THE DST ACC+1 AND THE FRACTION IN 

» THE DST ACCUMULATOR. 

« FPU ROM FLOM-HULTIPLY, 76, 266,327, 305, 325. NORMALIZE 

tSTlS: SCOPE 



IS: 



MOV »JTN-1,JTESTN 

MOV «TST16 SESCAPE 

MOV »40007,SREGQ 

CLR SREGl 

MOV 1307, R3 
LDUB 

LDFPS tFMM 

MOV «2J,FPPVEC 

MOV l.+£>.3iSLPERR 

LDF »t0140200,AC0 

LDF JREGO.ACl 

MOV vsreg6.ro 

MODF (R0)+,AC0 



;SET TEST NUMBER IN MAIL BOX 
lESCAPE TO TEST 16 ON ERROR 
PUT THE SRC 
DATA IN MEMORY 
SET MICRO-BREAK TO 
LATCH 3F2 BRANCH FAILURE 



SET ERROR LOOP 
LOAD THE DST 

ENSURE ACD+1 IS NON ZERO 
PUT ADDRESS OF SRC IN RO 
EXECUTE INSTRUCTION UNDER TEST 
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3785 
3786 

jr 

3789 
3790 
3791 
3792 
3793 
3794 
3795 
379b 
37^7 
3798 
37^9 
3800 
3801 
3802 
3803 
3804 
3805 
3806 
3807 
3808 
3809 
3810 
3811 
3812 
3813 
3814 
3615 
3816 
3817 
3818 
3819 

m 

3822 
3823 
3824 



3826 
3827 
3828 
3829 
3830 
3831 
3832 
3833 
3834 
383S 
3836 
3837 
3838 
3839 
3840 



U 8 

0 

8 



C550 
0554 



0564 

P 

0576 
0600 
010604 
010606 
010612 
010620 
010624 



022700 
001401 

♦1^7 
005737 

TO 

104035 
173427 
001412 
174037 
012737 
005037 
104C36 



010626 022626 
010630 104037 



010632 
010634 
010642 
01Q650 
010656 
010662 
010666 
010670 
010676 
Q1Q704 
010710 
010716 
010720 
Q1Q724 
010726 
010732 
01Q73M 
0107H0 
01074M 
0107^6 

o.T ; 

Oic h 
Oia/ab 

\m 

010770 
01077H 
010776 
011000 
011004 



8 



000004 
012737 
012737 
012737 
005037 
012703 
170003 
012737 
012737 
172427 
032777 
C<01406 
105737 
001403 
170127 
000402 
170127 
171437 
170200 
173427 
'"0000 
•n40S 
A/ 4037 
170437 
104040 
173527 
170000 
001410 
174137 
012737 



001164 

001204 
0C1204 

001200 

140007 

001204 
014007 
0012C2 



000016 
011052 
046207 
001162 
000005 

011046 
Q10704 

m 

001103 

000013 

000033 
001160 

000000 



001204 
001200 

046207 



001204 
046207 



3S: 



4i: 



001200 



CflP 

BEd 

ERROR 

STF 

TST 

BEQ 

CLRF 

ERROR 

CflPF 

BEQ 

STF 

MOV 

CLR 

ERROR 



«IREG2,RC 

3S 

4 

flCI.$Tf1P2 

JTMP2 

45 

JTMPO 
35 

•t0140007,flCD 
TST16 
flC0.JTMP2 
«14607,STf1P0 
STMPl 
36 



ERROR - 3F2 BRANCH FAILED 



CUP 

ERROR 



(SP)+,£SP)+ 
37 



ADX ROM OK' 

BRANCH IF YES 

ADX ROM FAILED 

GET DST ACC+1 

DID IT GET CLEARED' 

BRANCH IF YES 

SAVE EXPECTED VALUE 

STATE 305 DID NOT CLEAR DST ftCC+1 

IS FRACTION OK' 

iBRANCH IF YES 

Save received data 

SAVE expected 
DATA 

FRACTION IS WRONG 
; RESTORE THE SP 

; STATE 266 DID NOT CAUSE BN TO SET 



iTEST 16 f10DF«(INT=2««25)«-B0U 
* 

» THIS TEST GENERATES A NUMBER WHO'S FRACTIONAL 

» PART IS ZERO. 

« 

« FPU ROM FL0W-MULTIPLY,76,266,327,307,7,341 

.:««««»«««««»«««««««««-''»««««««««««««««««»»««»«»»«««««««««««««««« 

tST16; SCOPE 



001240 




MOV 


001222 




MOV 


001160 




MOV 






CLR 






MOV 






LDUB 


000244 




MOV 


001110 




MOV 






LDF 


170220 




BIT 






BEQ 






TSTB 






BEQ 






LDFPS 






BR 




3S: 


LDFPS 




4S: 


MODF 






STFPS 






CMPF 






CFCC 






BEQ 






STF 






CLRF 






ERROR 




5S: 


CMPF 






CFCC 






BEQ 






STF 


001200 




MOV 



iJTN-l,ITESTN 
•TST17 JESCAPE 
146207 SREGO 
SREGl 
»5,R3 

•2S,FPPVEC 

«.+6.ai$LPERR 

•t04fl200.AC0 

tt5U9,3Si4A 

3$ 

SERFLG 
3S 
»13 
4S 

tFMM+13 

SREGO,ACO 

RO 

tO,ACO 
5S 

AC0.JTMP2 

JTMPO 

40 

ilt046207,ACl 
6S 

AC1.JTMP2 
•46207, JTMPO 



;SET TEST NUMBER IN MAIL BOX 
iESCAPE TO TEST 17 ON ERROR 
PUT THE SRC 
IN MEMORY 



SET ERROR LOOP 
LORD THE DST 
LOOP ON ERROR' 
BRANCH IF NO 
ANY ERRORS' 
BRANCH IF NO 
LOAD COMPLIMENT CCS 

;LOAD COMPLIMENT CCS 
EXECUTE INSTRUCTION UNDER TEST 
;GET CCS 

FRACTION PART ZERO' 



; BRANCH IF YES 
GET DATA 

SAVE EXPECTED VALUE 
FRACTION 010 NOT CLEAR 
i INTEGER PORTION CORRECT' 

; BRANCH IF YES 
GET RESULT 
;SAVE 



B07 



2l-0CT-7b m:5H PfiGE 60 



35- *1 

36- »2 

38SS 

JcT'O 

38H7 
38H8 

38S3 
38SI 
2852 
38Sj 
385M 
j8S5 
38Sfe 
38S7 
38SS 
38S«9 
3960 
38&1 
38b2 
38&3 
3^ 
3%5 
3866 
3867 
3866 

^ 
3870 

3871 
3872 
3873 
387M 
3875 
387h 
3677 

3878 
387^ 
3880 
3881 
3882 
3883 
Jbtn 
3885 
3886 
3887 
3888 
JBtn 
38SC 
38<31 

3ev 

3893 
3894 

3895 
38% 



011012 XS037 001202 
011016 104041 

011020 042700 X0020 
01iC2H 022700 0C0004 
00141D 
010037 



CLR STHPl 
ERROR 41 
OATA OK • CHECK CCS 




011044 1CH0D3 
011046 0c2^ 
011050 104000 



012^37 o8q^ 001230 



011052 
011054 

01 18^ 
011074 
011100 
011106 
011114 
011120 
011124 
011130 
011132 
0111?* 
011140 
01114b 
011150 
011154 
0111S6 
011160 
011164 
011172 



000004 
012737 



oil 

012737 
172627 
171637 

001406 
174237 
012737 
104042 
173727 
I'/OOOO 
001406 
174337 
012737 
104043 



6sV 



2S: 



BIC 
CHP 
BEO 
NOV 

nov 

ERROR 

CHP 

ERROR 



•Fim.RO 
•FZ.ftO 
TSTl7 
RO.ITNPl 

•Fi.iTnpo 

3 

(SP)*,(SP)* 



EXPECTED VALUE 
INTEGER PORTION URCNG 

GET RID OF FNM BIT 
CCS 0K» 
:BRANCH IF YES 
^VE RECEIVED VALUE 
SAVE EXPECTED VALUE 
CCS BAD 
RESTORE THE SP 

STATE 327 DID NOT CAUSE BN TO 



:lear 



000017 0012H0 
0U174 001222 

001202 

04^1 001160 
100000 001162 
040200 
001160 
040000 



001204 

040000 001200 
042001 



001204 

042001 001200 



;*TEST 17 nOOF#-(INTsO)*-(FRAC=0) 

I* THIS TEST CHECKS T»€ FLOWS THAT GET EXECUTED UHEN THE 
:« RESULT CttlTAINS AN INTEGER AND A FRACTION. 

i» FPU ROH FLOiHU.TIPLY,7b.266,327,307,5,2(332).336.170.l05,l72,NORf1ALl2E 
t§Tl7: SCOPE 

;;SET TEST NUMBER IN NAIL BOX 
ESCAPE TO TEST 20 ON ERROR 



IS: 



2S: 



NOV 
NOV 
LDFPS 
CLR 
NOV 
NOV 
LOF 
HOOF 
CHPF 
CFCC 
BEO 
STF 
NOV 
ERROR 
CHPF 
CFCC 

m 

NOV 
ERROR 



•STN-1,ITESTN 
•TST20 SESCAPE 
•0 
STHPl 

•42001, SREGO 

•BITISISREGI 

•t04026o.AC2 

SREGOj^^ 

•t040600,AC2 

2S 

AC2.ITfff»2 

•40600,STNP0 

42 

•t042001,AC3 

TST20 
AC3.STNP2 
•42601, STNPO 
43 



PUT SRC DATA IN NENORY 
INT=200 AND FRAC=0. 1 
LOAD THE DST 

EXECUTE INSTRUCTION UNDER TtST 
FRACTION 0K» 

BRANCH IF YES 
GET RECEIVED FRACTION 
SAVE EXPECTED FRACTION 
FRACTION WRONG 
INTEGER PORTION OK' 

iBRANCH IF YES 
6ET REC^VED INTEGER 
SAVE E)$ECTED INTEGER 
INTEGER WRONG 



011174 000004 

011176 012737 000020 001240 

OU204 012737 011306 001222 

011212 012737 011220 001110 

011220 172527 040000 

Dil224 172427 060000 



4tEST 20 N00F«60Ui-(FVftFIV) 

# THIS TEST ENSURES THAT AN INTEGER OVERFLOW ON MODF CAUSES 

* T« INTEGER TO BE CLEARED. 

» FPU RON FL0W-«ULTIPLY,7b,266,327.307.7,341, 102.242, 107 
tST20: SCOPE 

miBER IN NAIL BOX 

;iESCAPE TO TEST 21 ON ERROR 
Set ERROR LOOP 

ENSURE ACC+1 NOT ALREADY ZERO 
;LOAO THE DST 



NOV 
NOV 
NOV 
LOF 
LOF 



«STN-1,STESTN 
•TST21'KSCAPE 

•1040000, ACl 
•t06000Q,AC0 



:£«^Pa3.CPB T20 



C07 




3935 



3S38 
3S3S 
3940 
3941 
3942 
3943 

3945 

3947 
394B 
3949 
3950 
3951 
3952 



Oili 
011< 
Qllj 

01 ij 

oiu. 

011270 
011272 
011276 
011304 



011308 
011310 
01131& 
011324 
011^ 
011^ 
011344 
011^ 

01l3b4 
011370 
011374 
011400 
01 1402 
01149* 
011410 
011414 
Q11416 
011420 



170127 

170000 
001405 
174137 
170437 
104044 
022700 
001408 
010037 
012737 
104003 



000004 
012737 
012737 
012737 
005037 
012737 
012737 
012703 

ir::" 

1701! 
1724c 
1714J 
1734L 
170000 

170437 
104042 
022828 
104045 



00X11 
Q804X 

xoooo 



001204 
001200 

000008 

001202 
000006 



000021 
011422 
040200 
001182 
011418 
011352 
000343 



040200 
001180 



11 i III 



001204 
001200 



IS: 



2i: 



001200 



'32) 21-GCT-78 14:54 



LDFPS 111 

HOOF 11060400,^00 

STFPS RO 

CrtPF tO.ftCl 

CFCC 

BEO 2S 

5TF ftCl.lTMP2 

CLRF JTMTO 

ERROR 44 

CriP IFZ+FV.RO 

B£Q TST21 

nOV RO.STrtPl 

nOV iF2+FV,STflP0 

ERROR 3 



PAGE 81 



LOflO COMFLEMEHT CCS 
EXECUTE INSTRUCTION JNDER 'ZV 
GET CCS 
INTEGER CLEARS 

BRANCH IF YES 

SAVE RECEIVED VALUE 

SAVE EXPECTED VALUE 

INTEGER 010 NOT CLEAR ON OVERFLOU 

CCS OK' 

rBRANCH IF YES 

Save received ccs 

SAVE expected value 
CCS BAD 



tTEST 21 nOOF»-(INT=0)»(FRflC=0) 

THIS TEST ENSURES THAT RON STATE 105 DETECTS A ZERO FRACTION. 
A MICRO TRAP IS SET ON STATE 343 (NORMALIZE) IN CASE 
THIS FAILS. IF THIS FAILS. THE MICR0-8REAK REGISTER CANNOT BE 
LOADED FROM TfC SWITCHES sInCE THE FPU Mia HANG IF IT GETS INTO 
THE NORMALIZE FLOWS. 



NOTE: 



SYNC POINT NOT SELECTABLE. DEFAULT=343 



FPU ROM FLOW-HULTIPLY,76,288,327,307,5,332,336,170, 105, 172,341 



001240 
001222 
001180 

000244 
OOIUQ 



t§T21 



IS: 



2S: 



SCOPE 

MOV 

MOV 

MOV 

CLR 

MOV 

MOV 

MOV 

LDUS 

LDFPS 

LDF 

MODF 

CMPF 

CFCC 

BEQ 

STF 

CLRF 

ERROR 

CMP 

ERROR 



■$TN-1,$TESTN 
|TST22,SESCAPE 
•40200 SREGO 
Si€Gl 

•a.FPPVEC 
•.^-^.StSLPERR 
1343. R3 

•FMM 

it040200.ACO 

SREGO.ACd 

I0,AC6 

TST22 
AC0.ITMP2 
STM^>0 
42 

(SP)-»-,(SP)-»- 
45 



;;SET TEST NUMBER IN MAIL SOX 

ESCAPE TO TEST 22 ON ERROR 
;^UT THE SRC 
;0ATA IN MEMORY 

;SET ERROR LOOP 



;L0AO THE DST 

; EXECUTE INSTRUCTION UNDER TEST 
•DID FRACTION CLEARS 

;; BRANCH IF YES 

; FRACTION DID NOT CLEAR 
RESTORE THE SP 

STATE 105 NOT DETECTING ZERO FRACTION 



4T£ST 22 HODD«(INT=0) 

* THIS TEST ENSURES STATE 385 STORES ZERO IN THE 
ft OST ACC^l AND THAT STATE 325 ROUNDS THE FRACTION. 

ft FPU ROM FL0W-MULTIPLY,76, 288,328,385, 325, NORMALIZE 



D07 
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3953 






















011424 


D 12737 


20C022 


XI 240 






012737 


0116^ 


001222 
001160 




CI 14Mb 


012737 


040177 






177777 


Ml 162 




01 1454 


012737 


177777 


001164 


3%i 


011463 
011470 


012737 
Oii7§7 


177776 
140000 


001166 
001170 


■>Sb2 


011476 


005037 


001172 






D115Q2 


005037 


001174 




"^4 


01150b 


012737 


000040 


001176 


3%5 


0il514 


012737 


011522 


001110 


3%£i 


011522 


170011 






3%7 




172437 


001160 




3%^ 


Dlislo 

51 lis 


012700 
1^527 


001170 
044034 




3870 


011540 


171420 






3S71 


011542 


022700 

i^>b * W 


001200 

WW * bWW 




3<}72 


0115% 


001401 






3973 


011550 


104004 




001200 


3974 


011552 


012737 


140003 


39 75 


011560 


005037 


001202 




397b 


011564 
011570 
011576 


005037 


001204 


001206 


3977 
3978 


012737 
173437 


000037 
001200 


3979 


011602 


170000 






39&0 


OllbOM 


001403 






3981 


011606 


17H037 


001210 




3982 


011612 


1040% 


000000 




3%3 


011614 


173527 




3984 


011620 


170000 






3985 


011622 


001405 






398b 


011624 


174137 


001210 




3987 


011630 


170437 


0C12X 




3988 


011b34 


104047 






3989 










3990 










3991 










3992 










3993 










3994 










3995 










39% 










3997 










3998 


011b36 


OOOMW 




001240 


3999 


011640 


012737 


000023 


4000 


0116% 


012737 


012034 


001222 


4001 


011654 


012737 


142177 


001160 


4002 


011662 


012737 


177777 


001162 


4003 

m:o4 


011670 


012737 


177777 


001164 


011676 


012737 


177777 


001166 


4005 


011704 


012737 


011712 


001110 


4006 


011712 


170127 


000200 




i037 


011716 
D11722 


172427 
171437 


040200 




"'COS 


C01160 





f •♦#♦»♦#♦*♦»#*»#♦♦♦«♦♦«»♦#*♦♦«♦»♦♦»♦»«♦*»«♦♦«♦»*♦♦♦♦♦*♦♦*♦♦*♦♦♦ 



t4T22 



IS: 



2S: 



3S: 



SCOPE 
MOV 

nov 
nov 
nov 
nov 
nov 

MCV 

CLR 

CLR 

MOV 

flOV 

SETO 

LOO 

nov 

LOO 

noDO 

CMP 

BEO 

ERROR 

MOV 

CLR 

CLR 

MOV 

CMPD 

CFCC 

BEO 

STO 

ERROR 

CMPD 

CFCC 

BEO 

STD 

CLRD 

ERROR 



■$TN-1,ITESTN 

•TST23 SESCAPE 

•40177.$REC0 

t-l.SR^Gl 

i-l,SREG2 

•-2.IREG3 

1146000. SREG4 

SREG5 

SREG6 

•40.SREG7 

• .•»-6,StSLPERR 

srego.aco 
isreg4.ro 

•40000.AC1 

(R0)+.AC0 

•SREG>^2.R0 

2S 

4 

•140000, STMPO 
STMPl 
$TMP2 



•37.$TMP3 
STM^, " 



ACO 



3S 

flco,$Tnp4 

46 

•O.RCl 

TST23 
fiCl.STMP4 
STM^ 
47 



;;SET TEST NUMBER IN HfllL E0> 
rESCftPE TO TEST 23 ON ERPCfi 
;^UT MULTIPLlCftNO 
:IN HEnORY 

; J 

|PUT MULTIPLIER 
;IN MEMORY 

; J 

•SET ERROR LOOP 

LOAD THE MULTIPLICAND 

PUT ADDRESS OF MULTIPLIER IN RO 

ENSURE ACC41 NON ZERO 

EXECUTE INSTRUCTION UNDER TES^ 

ADX ROM OK' 

BRANCH IF YES 

ADX ROM FAILED 

SAVE 

EXPECTED VALUE 
OF DATA 
« 

FRACTION OK' 

; BRANCH IF YES 
;GET DATA 

; FRACTION URONG ON MOOD 
•INTEGER 0' 

;iBRANCH IF YES 

Save received value 
;save expected value 

INTEGER DID NOT CLEAR Oft MODD 



4tEST 23 MODO«-(INT=0)»-(FRAC=0) 

THIS TEST ENSURES THAT ROM STATES 32b AND 327 ARE WORKING 
PROPERLY 



» FPU ROM FLOW-MULTIPLY, 7b, 266, 326, 367, 5, 332, 336, 170, 105, 172, NORM 

^ - ;SET TEST NUMBER IN MAIL BOX 

TEST 24 ON ERROR 



IS: 



SCOPE 

MOV fSTN-l.STESTN 

MOV •TST24l$ESCAPE 

MOV I14217?.$REG0 

MOV l-l^SREGl 

MOV •-1,SREG2 

MOV l-l.SREGS 

MOV l.+b.ailLPERR 

LOFPS IFD 

LOO •t040200.AC0 

MODD SREGO.ACA 



iESCAPE TO 
RJT 

MULTIPLIER 
IN 

MEMORY 

SET ERROR LOOP 

;LOAD THE MULTIPLICAND 

I EXECUTE INSTRUCTION UNDER TEST 



KPll-HS-SS'TQ FPU- 
OerPSfl.CHB T23 



CIAINOSTIC PhPT £ ^fiCill cT/ 
r*OOD»- ( IhT=0 )»- . FRACrO ) 



■■33 



400S 
4010 

4014 
4Q15 
40lS 
4017 

Hi 
4 



4£ 

4023 

4027 
4029 
402^ 
4030 
4031 
4032 
4033 
4034 
■*035 
4036 
4037 
HC38 

'*Q3g 

4D40 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
40S1 
4052 
4053 
4054 
4055 
4056 
4057 
^058 
4059 
4060 
4061 
4062 
^063 
4364 



011726 
011732 

117MM 



173527 
170000 
MIM 



8 

i I 




i74i: 

10HOH7 

12737 
012737 

170000 
001403 
174037 
104046 



142177 



142177 
0C12O2 
001204 

SSilio 

1 4017? 
177777 
177777 
1774CC 
00120C 



00121C 



001200 



001200 
001202 
001204 
001206 



2S: 



CfiPO 

CFCC 

BEQ 

MOV 

CLR 

CLR 

aR 

STD 

ERROR 

MOV 

MOV 

MOV 

MOV 

CMPD 

CFCC 

BEQ 

STD 

ERROR 



E07 

2i-:C'-76 14:54 ^fiGE 83 
•t0142i77,HCl ; INTEGER 



2S 

•142177, ITWO 

JTMPl 

5TnP2 

STHP3 

ftCl,STMP4 

47 

tl40177,STMP0 

t-l,JTM^l 

•-1.JTMP2 

•17>400.JTMP3 

$TMP0,fl60 

T5T24 

flC0,JTMP4 

4b 



BRANCH IF YES 
SAVE 

EaPECTED 
VALUE 
* 

GET RECEIVED VALUE 
INTEGER URONG 
SAVE 

EXPECTED 
VALUE OF 
FRACTION 
FRACTION OK' 

;: BRANCH IF YES 
;§AVE RECEIVED DATA 
; FRACTION URONG 



iTEST 24 FALU LOGICAL "AND" TEST 

THIS TEST CHECKS THE LOGICAL AND FUNCTION OF THE FALU. 
THIS IS DONE BY FLOATING A ONE THRU AR<57:3>. THUS 
MAKING THE RESULT OF THE MULTIPLY HAVE AN INTEGER OF 1.0 
(201*0.1) AND THE FRACTION WILL BE .5+PATTERN (200»0. 1+PATTERN) 
UHERE PATTERN IS THE VALUE OF AR <5b:3> FOR THE PARTICULAR LOOP. 

THE SECOND SECTION ALSO FLOATS A ONE THRU AR<57:3> 
BUT, IN THIS TEST THE INTEGER WILL BE 1.0+COUNT (270*0. 1+COUNT) 
AND THE FRACTION WILL BE ZERO. 



012034 


000004 






t§T24: 


SCOPE 


012036 


012737 


000024 


001240 




MOV 


0120H4 


012737 


012512 


001222 




MOV 


012052 


012737 


040300 


001 IbO 




MOV 


012060 


005037 


001162 






CLR 


012064 


005037 


001164 






CLR 


012070 


012737 


000001 


001166 




MOV 


012076 


012737 


040000 


001200 




MOV 


012104 


005037 


001202 






CLR 


012110 


1X15037 


001204 






CLR 


012114 


012737 


000002 


001206 




MOV 


012122 


012737 


040200 


001170 




MOV 


0121X 


00S037 


001172 






CLR 


01213M 


005037 


00117M 






CLR 


012140 


005037 


00117b 






CLR 


01214M 


012737 


012152 


001110 




MOV 


012152 


170011 






IS: 


SETD 


012154 


172437 


001 IbO 






LDD 


012160 


171427 


040200 






MOOD 


012164 


173437 


001200 






CMPD 


012170 


170000 








CFCC 


012172 


001403 








BEQ 


012174 


174037 
104046 


001210 






STD 


012200 








ERROR 



•JTN-l.STESTN 

iTST25,SESCfiPE 

140300 SREGO 

SREQl 

SREG2 

I1.SREG3 

i46000,STMP0 

STHPl 

JTMP2 

i2.STMP3 

•46200, Iregh 

SREG5 
SREG6 
SREG7 

l.-fb,aiSLPERR 

SREGO.ACO 
«t 040200. ACO 
STMPO,ACO 

2S 

AC0,STMP4 
4b 



;set test number in hail box 
•escape to test 25 on error 
Initialize 

THE 

MULTIPLICAND 

INITIALIZE 
CHECK DATA 
FOR FRACTION 

INITIALIZE 
CHECK DATA 
FOR INTEGER 

SET ERROR LOOP 

;LOAO THE MULTIPLICAND 
EXECUTE TEST 
; FRACTION OK' 

; BRANCH IF YES 
:GET RECEIVED DATA 

LOGICAL "AND" FAILED IN FALU ON FRACTION 



F07 



CEFPBfl.Cne T2M 



DIfll'iOST:-: PAPT £ MflCYll 27(732) 
FAlU logical -Ar©" TEST 



21-;CT-rb 14:54 FhGE 64 



4:b5 

40feb 

40b7 
MOfcS 
4Q&9 
4C70 
437i 
^C72 

-375 
-07b 
4C77 
4278 
4079 

4380 
4091 
4082 
4083 
4084 
4085 
406u 
4067 
4088 

408g 

4D<W 
4091 
4092 
4093 
4094 
4095 
40% 
4097 
4D9B 
4099 
4100 
4101 
4102 
4103 
4104 
4105 
4106 
4107 
4108 
4109 
4110 
4111 
4112 
4113 
4114 
4115 
411b 
4117 
4118 
4il9 

ti£G 



012202 
012206 
012210 
012212 
5l221b 

012230 

012242 

0 12256 
012264 
012266 
012272 
012276 
012302 
012306 



012310 
012314 
012320 
012322 
012324 
0123X 
Q1233H 
012336 
012340 
012344 
012350 
012354 
012360 
012364 
012366 
012374 
012376 
012402 
012406 
012412 
012414 
012416 
0124^ 
012424 
012430 
012432 
012434 
012440 
012442 
012450 
012452 
012456 
012460 
012464 



173527 
170000 
001403 
174137 
104047 

§^403 
105737 



)i3: 

006137 

?8l}f7 
052737 
000241 
006137 
006137 
006137 
106137 
100321 



012700 
012720 
005020 
005020 
012720 
012720 
005020 
005020 
012710 
005037 
M|g37 

005037 
005001 
012737 
170011 
172437 
171427 
173537 
170000 
001403 
74137 
04047 
73437 
70000 
001403 
74037 
04046 
02777 
001403 
105737 
001346 
012700 
006140 



043200 21: 
001210 

001000 166710 3$: 
001103 

001166 4i: 

001164 

001162 

001 160 

000100 001 :bO 

001206 
001204 
001202 
001200 



CflPD 
CFCC 
BEQ 
STD 
ERROR 
BIT 
9E0 
T5TB 
BNE 
ROL 
ROL 
ROL 
ROLB 
BIS 
CLC 
ROL 
ROL 
ROL 
ROLB 
BPL 



lt04QcQQ,fiCl 
3S 

flCl.lTnP4 
47 

ISU9,2SUR 
4S 

SERFLQ 
IS 

SREG3 
SREG2 
SREGl 
SREGO 

iBITb.JREGD 

JTnP3 
JTf1P2 
STMPl 
JTMPO 
IS 



INTEGER CK' 

BRANCH IF YES 
GET RECEIVED DATA 
LOGICAL "AND" FAILED 
LOOP ON ERROR' 
BRANCH IF NO 
ANY ERRORS YET' 
BRANCH IF YES 
SELECT 
NEXT 

MULTIPLICAND 



SELECT 
NEXT 

CHECK FRACTION 
BRANCH IF NOT FINISHED 



IN FALL' :M iriTEGEP 



00' 160 
0S6000 



000001 
056000 



000001 
001200 
001202 
001204 
001206 

012374 001110 

001160 
040200 
001170 



: Section - 2 



5S: 



001210 

001200 &S: 
001210 

001000 166466 7S: 
001103 

001200 8S: 



MOV 
MOV 
CLR 
CLR 
MOV 
MOV 
CLR 
CLR 
MOV 
CLR 
CLR 
CLR 
CLR 
CLR 
MOV 
SETO 
LOO 
MOOD 
CMPD 
CFCC 
B£3 
STD 
ERROR 
CMPD 
CFCC 
BEQ 
STD 
ERROR 
BIT 
BEQ 
TSTB 
BNE 
MOV 
ROL 



tSREGO.RO 
156000, (RO)^ 
(R0) + 
(R0) + 
il,(RO)+ 
t5&000,(RO)-^ 
(RO)-^ 
CRO)+ 
•1,(R0) 
STftPO 
STMPl 
$TMP2 
ITHP3 
Rl 

t>6,atf' PERR 

SREGO.hCO 

•t040aOO,ACO 

SREG4,ACl 

6S 

AC1,STMP4 
47 

STNPO,ACO 
7$ 

AC0,$TMP4 
46 

isus.asuR 

8S 

SERFLG 
5S 

tSREG7'^2,R0 

-(RO) 



INITIALIZE 
MULTIPLICAND 
« 

INITIALIZE 
INTEGER 
CHECK 
DATA 

INITIALIZE 
FRACTION 
CHECK DATA 
* 

SET ERROR LOOP 

LOAD THE MULTIPLICAND 
E)«CUTE THE TEST 
INTEGER OK' 

BRANCH IF YES 
SAVE RECEIVED VALUE 
LOGICAL "AND" FAILED 
FRACTION 0K» 

BRANCH IF YES 
SAVE EXPECTED VALUE 
LOGICAL "AND" FAILED 
LOOP ON ERROR' 
BRANCH IF NO 
ANY ERRORS' 
BRANCH IF YES 

; SELECT NEXT 



21 
.22 

113 

.25 
4128 

SiS 

4131 
4132 
4133 
4134 
4135 
4136 
4137 
4138 
4139 
4140 
4141 
4142 
4143 
4144 
4145 
414{> 
4147 
4148 
414<3 
M150 
4151 
4152 
4153 
4154 
4155 
415fe 
4157 

4158 
4159 
41^0 
41bl 
41b2 
41b3 
4164 
4165 
4166 
4167 
4169 
4169 
4170 
4171 
4172 
4173 
4174 
4175 
Hi7fe 



8 



2466 306 

2M70 006 

2"76 006 

US SS^ 

2504 074, 

PiS iSS; 



012512 
012514 
012522 

01g30 
012550 

oir 

01< 
Oil 
012564 
012566 
012572 
01257H 
012676 
012602 
012606 
012610 
012614 
01261b 
012622 
01262H 
012630 
012632 
012636 
012644 



40 
40 

40 

41 
41 
40 
0 



DIflSNOSTIC PflPT z riSCii: =7.-22 
FAtU LOGICAL "flfC" TEST 

RUL 
ROL 
XOR 
ROLB 
ROL 
ROL 
ROL 
XOR 
ROLB 
BPL 



G07 
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8 



000004 
012737 
012737 

012737 



170400 
012700 
170127 
17HH20 
170201 
022700 
001401 
104004 
174037 
005737 
001003 
005737 
001403 
170437 
104050 
022701 
001406 
010137 
012737 
104003 



-CRD) 
-IRQ) 

-(RD) 

-(RO) 

-(RO) 

Rl.-(RO) 

(R6) 

5S 



CHECK 
INTEGER 
DECREMENT RO 
* 

SELECT 
NEXT 

MULTIPLICflND 

DECREMENT RO UITHOUT AFFECTING CfiRPY BIT 
BRANCH IF NOT FINISHED 



000025 
012646 

040000 
001162 
012550 

001160 
000013 



001164 

001204 
001204 

001206 

001200 

000004 

001202 
000004 



001240 
001222 

001160 

001110 



iTEST 25 DIVF*-I10»(DST=0)»-(SRC=0) 

» THIS TEST ENSURES THAT STATE 352 STORES ZERO IN THE RESULT AND TriAT 
* THE A-BRANCH AND AOX ROMS ARE OK. 

» FPU RON FLOH-U, 130,73,352 

t§T25: SCOPE 

MOV tSTN-l.STESTN ;;SET TEST NUMBER IN MAIL BOX 
MOV •TST26 lESCflPE -ESCAPE TO TEST 2b ON ERROR 



001200 



MOV 140000. SREGO 

CLR SREGl 

MOV l.-^b.aiSLPERR 

CLRF ACQ 

MOV «SREG0,R0 

LDFPS 113 

IS: DIVF (RO)+,ACO 

STFPS Rl 

CMP tSREG2,R0 

BEO 2S 

ERROR 4 

25: STF AC0.JTMP2 

TST JTM^2 

BNE 3S 

TST ITMP3 

BEQ 4S 

3S: CLRF STMPO 

ERROR 50 

4$: CMP tFZ.Rl 

BEQ TST$6 

MOV Rl.JTMPl 

MOV IFZ.JTMPO 

ERROR 3 



PUT THE 

SRC IN MEMORY 

SET ERROR LOOP 

ENSURE OST ZERO 

PUT ADDRESS OF SRC IN RO 

LOAD COMPLIMENT CCS 

EXECUTE INSTRUCTION UNDER TEST 

GET CCS 

ADX ROM OK' 

BRANCH IF YES 

ADX ROM FAILED 

GET RESULT 

QUAD 3 OK' 

BRANCH IF NO 

QUAD 2 OK' 

BRANCH IF YES 

SAVE EXPECTED VALUE 

OST DID NOT CLEAR 

CCS OK' 

iBRANCH IF YES 

§AVE RECEIVED DATA 

SAVE EXPECTED DATA 

CCS BAD 



4TEST 26 INITIAL TESTS OF DIVF 

THIS TEST ENSURE THAT SPECIFIC SIGNALS REQUIRED FOR THE DIV ARE 
FUNCTIONING PROPERLY. EACH SECTION DESCRIBES THE SIGNAL(S) BEING 
TESTED. A MICRO-TRAP IS SET ON STATE 14 TO TEST THESE SIGNALS. 

NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14 



oDPii-HS/SS/rc FPU-: diagnostic part h fwcvu 27(732) 



DEFPBA.Cne 



T2fc 



INITIAL TESTS OF OIVF 



H07 
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4177 
4178 
4179 
4180 

4183 
418H 

419S 
4186 
4187 
4188 
418S 
4190 
4191 
4192 
4193 
419M 
419S 
41% 
4197 
4198 
4199 
4200 
4201 
4202 
4203 
4204 
4205 
4206) 
4207 
4208 
4209 
4210 
4211 
4212 
4213 
4214 
4215 
421fc 
4217 
4218 
4219 
4220 
4221 
^222 
4223 
4224 
4225 
422b 
4227 
4228 
4229 
4230 
4c3l 
4232 



012656 



013044 
013050 
013052 
013054 



01305& 
013064 
013072 
013100 
013104 
013106 
013112 
013116 



J12737 000026 001240 
012737 0134H2 001222 



005737 
001001 
104062 
104053 



012737 
012737 
012737 
012703 
170003 
170127 
172427 
174437 



001206 



040100 
013124 
013100 
000014 

000020 
040000 
001160 



rcypt. SCOPE 

' MOV »JTN-1,$TESTN ;;SET TEST NUMBER IN HAIL BOX 
MOV •T5T27 SESCAPE ESCAPE TO TEST 27 ON ERROR 

TEST THAT FRLH HI QUOT GEN 9IT GOES HIGH i GETS INSERTED INTC 3P31, 
:«»«»#»»♦»»»»»»»»»«»*»»»»«««♦»♦»««»«»♦♦♦*♦♦♦»»»*»»*»»*♦»♦»***« 



012672 


(Xa037 


Ml 1 A#W% 

0400C0 
001162 


1 4 # A 

001160 


012676 


012737 


012736 


000244 


012704 


012737 


012712 


AA f f 1 A 

OOIUO 


012712 


012703 


000014 




012716 


170003 






012720 


170127 


000020 




01272M 


172427 


040000 




012730 


174437 


OA 1 1 C A 

001 IbU 




012734 


170000 






012736 


022626 






012740 


170007 






0127M2 


174037 


OA 1 ^ALI 

001204 




012746 


0H2737 


1 T'Tt AA 

177800 


UUlcU4 


012754 


005037 


AA 1 ^AA 

iXj1200 


nn I 3n3 

OOlcOc 


012760 


012737 


AAAA 1 A 

000010 


n 1 37C.L 

Ulc'bb 




nnnnm 


nn t pnCi 

UUiCUD 


012774 


001430 




001204 


012776 


022737 


000017 


013004 


001001 






013006 


104051 






013010 








013010 


012704 


000004 




013014 


170004 






013016 


170007 






013020 


174037 


001210 




013024 


022737 


000001 


001210 


013032 


001004 




001202 


013034 


012737 


000200 


013042 


104052 







IS: 
2S: 



3S: 



NOV 

CLR 
MOV 
MOV 
MOV 
LOUS 
LDFPS 
LDF 
DIVF 
CFCC 
CMP 
STQO 
STF 
8IC 
CLR 
MOV 
CMP 
BEG 
CMP 
BNE 
ERROR 



MOV 
MSN 
STQO 
STF 
CMP 
BNE 
MOV 
ERROR 



•MOOOO.SREGO 
SREGl 

•2$,FPPVEC 
l.+fe.aiJLPERR 
114, ft3 

iFMM 

lt040000.AC0 
SREGO,AC0 

(SP)+,(SP)+ 

AC0.$TMP2 
•17^600, $TMP2 
STflPO 

IBIT3,STMP1 
•BIT3 JTMP3 
4S 

•17,$TMP2 

3S 

51 

•♦4,R4 



; INITIALIZE 
•THE SRC (DENOMINATOR) 

;SET ERROR LOOP 



INITIALIZE THE DST (NUMERATOR) 
EXECUTE TEST INSTRUCTION 
WAIT FOR TRAP 
RESTORE THE SP 

GET THE QR 

SAVE EXPECTED 
VALUE OF QR 

DID QUOT BIT GET INSERTED' 
BRANCH IF yES 

DID FRHC FALU59 FAIL TO GET 

TO FRLF AS A HIGH' 

YES 

PUT THE SHIFT COUNT IN R4 
SHIFT QR TO GET BIT 31 



AC0.STMP4 ;G£J QR 

•l.tTMPH DID FRHL DIV SHF SELECT WRONG' 

55 ; BRANCH IF NO 

•BIT7,$TMP1 ;SAVE EXPECTED DATA 
52 FRHK DIV DONE STUCK LOW OR FRHC 

FALU59 NOT GETTING TO FRHL DIV 
NORM MUX AS A LOW 

5J: TST $TMP3 -DID FRLF HI QUOT GEN BIT FAIL TO GO HP 

BNE .+4 BRANCH IF NO 

ERROR >2 FRLF HI QUOT GEN BIT NOT GOING HIGH 

ERROR 53 :QR DATA BAD 

:#«»»#««#«##««»««««»««««««»«««»»««»««»«»»*»»*»»***»*#»»»****#* 

TEST FRHL MPY/DIV A0D(1)L GOING LOW, FRHC FALU59 GETTING TO FRHL AS A 
HIGH AND TO FRLH AS A LOW. 



001160 
000244 
001110 



MOV 140100. SREGO 

MOV IbS.FPPVEC 

MOV •.♦6.aiSLPERR 

MOV 114, A3 

LDUB 

LDFPS IFMM 

LDF tt040000.AC0 

DIVF SREGO, ACO 



; INITIALIZE THE DENOMINATOR 
;SET ERROR LOOP 



;LOAD THE NUMERATOR 
■EXECUTE TEST INSTRUCTION 



EfPBA.CRS T=& 



107 



INITIAL TESTS OF DIVF 



H233 

4234 

423S 

423S 

4237 

4238 

423^ 

4240 

4241 

4242 

"243 

•^244 

4245 

424b 

4247 

4248 

424S 

4250 

4251 

4252 

4253 

4254 

4255 

425S 

4257 

4258 

4259 

4260 

4261 

4262 

4263 

4264 

4265 

4266 

4267 

4268 

4269 

4270 

4271 

4272 

4273 

4274 

4275 

4276 

4277 

4278 

4279 

4280 

4281 

4282 

4283 

42B4 

4285 

4286 

4287 

4288 



013122 
013124 
013126 
Ql3i32 
013134 
013136 
013142 
013150 
013154 
013156 
013162 
013164 
013166 
013172 
013200 
013206 
013210 
013214 
013222 
013230 
013232 
013234 
013240 
013242 
0132H4 
013252 
013254 



170CCC 

022626 

0127C4 

17Q00" 

170005 

174037 

042737 

012704 

170004 

012704 

170004 

170007 

174037 

042737 

022737 

001424 

005037 

012737 

022737 

001001 

104054 

005737 

001001 

104055 

022737 

001001 

104056 



0I32S6 104057 



013260 
013266 
013270 
013276 
013302 
013310 
013312 
013314 



013316 
013324 
013332 
013340 
013344 
013346 
013352 
0I33S6 
013362 
013364 
013366 
013372 
013374 
013376 



022737 
001413 
012737 
005037 
022737 
001001 
104060 
104013 



012737 
012737 
012737 
012703 
170003 
170127 
172427 
174437 
170000 
022626 
012704 
170004 
170005 
174037 



17-^76 



001214 

177600 001214 
000007 

000004 



001210 
177600 
000137 

001200 
000137 
000377 



001212 
000057 



001210 
001212 



001202 
001212 



8S: 



001212 9S: 



lOS: 



040000 001160 

013364 000244 

013340 001110 
000014 

000020 
040100 
001160 



177776 

001214 



CKC 

CMP 

MOV 

MSN 

STflD 

STF 

SIC 

MOV 

ri5N 

MOV 

MSN 

STQO 

STF 

BIC 

CMP 

BEQ 

CLR 

MOV 

CMP 

BNE 

ERROR 

TST 

BNE 

ERROR 

CMP 

BNE 

ERROR 



(SP)+, (5P)+ 
«-2.R^ 



flC0.lTMP6 

il7?b00,JTMP6 

«7.R4 

«I4,R4 



fiC0.5TMP4 
•177600, JTMP4 
•l37,STftP5 
7J 

JTMPO 

•137,JTMP1 

I377,JTMP5 

8S 

54 

5TMP5 
9J 

55 

•57,JTMP5 

lOS 

56 



ERROR 57 



000160 001214 >S 

000160 00120H 
001206 

000020 001214 



WAIT FOR TRAP 

RESTORE THE SP 

PUT THE SHIFT COUNT IN R4 

SHIFT AR TO GET 59 & 58 

GET 

AR DATA 

PUT THE SHIFT COUNT IN R4 

SHIFT QR TO GET 

PUT THE SHIFT COUNT IN R4 

BIT 26 

SET QR 

DATA 

QR OK' 

BRANCH IF YES 
SAVE EXPECTED 
GR DATA 

FRLH HI QUOT GEN BIT FAIL TO GO LOW 
BRANCH IF NO 

FRLH HI QUOT GEN BIT DID NOT GO LOU 



FRHC FALU59 NOT GETTING TO FRLF AS A LOU 
DID FRHL DIV NORM MUX SELECT WRONG' 
BRANCH IF NO 

FRHC FALU59 NOT GETTING TO FRHL 
DIV NORM MUX AS A HIGH 
QR DATA BAD 



QR OK - CHECK THE AR 

CMP tl60,$TMP6 ;AR DATA OK' 

BEQ 12$ ; BRANCH IF YES 

MOV •160.JTMP2 ;SAVE EXPECTED 

CLR STMP3 • DATA 

CMP «20,STMP6 -DID FRHL MPY/DIV ADD(l) FAIL TO GO LOU" 

BNE lis ; BRANCH IF NO 

error 60 ;frhl mpy/div a00(1)l did not go lou 

iis: error 13 :ar data bad 

Section - 3 

I CHECK that FRHL MPY/DIV ADD(1)L GOES HIGH UITH FALU59L ON A HIGH 



13S: 



MOV 

MOV 

MOV 

MOV 

LDUB 

LDFPS 

LDF 

DIVF 

CFCC 

CMP 

MOV 

MSN 

STAO 

STF 



I40000.SREG0 
•13S,F^PVEC 
•.+6.ai5LP£RR 
il4,A3 

•FMM 

•t040100.AC0 
SREGO,ACO 

(SP)+,(SP)+ 
•-2,R^f 

AC0,JTMP6 



;INIT THE DENOMINATOR 
;SET ERROR LOOP 



;LOAD THE NUMERATOR 

EXECUTE THE TEST INSTRUCTION 
;UAIT FOR TRAP 

RESTORE THE SP 

PUT THE SHIFT COUNT IN R4 
;GET AR BITS 59 J 58 

:GET AR DATA 



ODFIl-SS^ 55/70 FPU-: 
OEFPBfi.CPfi T26 



DIAGNOSTIC PflPT c fWCYll 27(732? 21-0CT-7b 
INITIAL TESTS OF 01 VF 



J07 

14:54 




J4 

43: 
4306 
4307 
4309 
4309 
4310 
4311 
4J12 
4313 
4314 
4315 
431b 
4317 
4318 
4319 
4320 
4321 
4322 
4323 
4324 
4325 
432& 
4327 
4328 
4329 
4330 
4331 



4334 
4335 
433b 
4337 
4338 
4339 
4340 
4341 
4342 
4343 
4344 



013442 
013444 
013452 
0134b0 
013468 
013472 
013500 
01350b 
013512 
01351b 
013522 
01352b 
013534 
013542 
013546 
013550 

81^60 
013Sb4 
013566 
013570 
013574 
013S7b 
013602 
013604 
013606 
013612 
013620 
013626 
013630 




7V 177600 001214 
"17 601206 
00120H 



3414 

3420 005737 001214 

000100 001214 

3434 001001 



145: 



BiC 1 177600. JTflPb 

CLR JTf1F3 

CLR $TriP2 

TST 5TMP6 

BEG TST27 

CUP I100,ITHP6 

BNE 14S 

ERROR 63 

ERROR 13 



PfiGE 83 



SAVE EXPECTED 

RESULT 

AR DATA OK' 

iBRANCH IF YES 

6lD SUBTRACT OCCUR INSTEAD CF ADD' 
BRANCH IF NO 

FRHlVy/OIV AD0(1)L NOT GOING HIGH 
AR DATA BAD 



000004 
012737 
012737 
012737 
005037 
012737 

8iio§7 

012702 
012700 
012701 
012737 
012737 
012703 
170003 
170127 
172427 
174437 
170000 
022626 
012704 
170004 
012704 
170004 
170007 
174037 
042737 
023737 
001133 
032777 



000027 
014120 
040001 
001162 
000377 
037777 
001200 
000002 
000003 
000177 
013566 
013542 
000014 

000020 
040000 
001160 



000007 
000004 



001204 
177600 
001202 

001000 



iTEST 27 NORM NEG ENCODER 

THIS TEST RUNS A COUNT PATTERN ACROSS THE INPUTS TO THE 
NORM NEG ENCODED ON FRHK. 



THIS IS DONE BY USING A NUMERATOR OF 0.1 AND DENOMINATOR 
THAT COUNTS BETWEEN 0.10000001 AND O.UlUlll. THE EXECUTION 
IS INTERRUPTED AT STATE 14 AND THE OR CHECKED FOR THE CORRECT 
AMOUNT OF SHIFTS 

THE PATTERNS FROM 1.00000000 TO 1.11111111 ARE NOT CHECKED BECAUSE 
THEY ARE IMPOSSIBLE TO GENERATE. 



NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14 
tST27: SCOPE 

;;set test number in mail box 
•escape to test 30 on error 
Initialize the 
denominator 



001240 




MOV 


001222 




MOV 


001160 




MOV 






CLR 


001172 




MOV 


001202 




MOV 






CLR 






MOV 






MOV 






MOV 


000244 




MOV 


001110 




MOV 






MOV 






LOUB 






LOFPS 




4S: 








DIVF 






CFCC 




11: 


CMP 






MOV 






MSN 






MOV 






MSN 






STQO 






STF 


001204 




BIC 


001206 




CMP 






BNE 


165300 




BIT 



•JTN-1,JTESTN 
•TST30,$ESCAPE 
•40001 SREGO 
SREGl 

•377.IREG5 
•37777, STMPl 
STMPO 
•2,R2 
»3lR0 
•1S7..R1 
•1$,F^PVEC 
«.+6.a«SLPERR 
•14, A3 

•FMM 

•tOHOOOO.ACO 
SREGO, AC6 

(SP)+,(SP)+ 
«7,R4 

»4,R4 

AC0.JTMP2 
»17^600.JTMP2 
STMPl, StMP3 
2$ 

«5U9,SSUR 



; INITIALIZE 
•CHECK DATA 
;SET LOOP COUNT 

; INITIALIZE CHANGE CHECK DATA UORD 
;SET SOB LOOP COUNT 

;SET ERROR LOOP 



LOAD THE NUMERATOR 

EXECUTE INSTRUCTION 

WAIT FOR TRAP 

RESTORE THE SP 

PUT THE SHIFT COUNT IN R4 

SHIFT QR TO PUT 

PUT THE SHIFT COL NT IN R4 

BIT 26 INTO BIT j5 



;GET QR DATA 

GET RID OF EXPONENT 

SHIFT OK' 
; BRANCH IF NO 
;LOOP ON ERROR' 



0EFPBA.CI1B 



Difl:r<0STic PfiPT £ nflCYii 271730 



K07 
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4345 
4346 
4347 
4348 
4349 
4350 
4351 
4352 
4353 
4354 
4355 
4356 
4357 
4358 
4359 
4360 
4361 
4362 
4363 
4364 
4365 
4366 
4367 
4368 
4369 
4370 
4371 
4372 
4373 
4374 
4375 
4376 
4377 
4378 
4379 
4380 
4381 
4382 
4383 
4384 
4385 
4386 
4387 
4388 
4389 
4390 
4391 
4392 
4393 
4394 
4395 
43% 
4397 
4398 
4399 
4400 



013636 
013640 
013644 
013646 
013652 
013660 
013662 
013670 

013706 
013714 
013716 
013724 
013730 
013732 
013740 
013742 
013750 
013752 
013760 
013762 
013770 
013774 
014002 
014004 
014012 
014014 
014022 
014024 
U14032 
014036 
014040 
014044 
014050 
014052 

014054 
014062 
014070 
014076 
01U102 

014110 
014112 
014114 
014116 





NORn NEC ENCODER 












BtQ 




001103 






TSTB 


001143 








BNE 


UU9C«3r 


001160 




3S: 


TNC 


UCCr Jf 


040023 


001160 




CMP 


nni nm 

UUiUU«3 










n 1 P7'i7 

<JiC' <3' 


001577 


001202 




MOV 


UCCr 0/ 


037777 


001202 


12S: 


CMP 


UUiUUy 








BNE 




000200 


001202 




BIC 

WAV 




040053 


001160 


20s : 


CMP 


001003 








BNE 


01?7'37 

UlCf wf 


000577 


001202 




MOV 


t?nm7 

iCUUJ' 


001160 




8S: 


CMPB 


001045 








BNE 


0??7'37 

UCC' <9' 


003577 


001202 




CMP 


UUi iCl 








BEQ 


UCC' «J' 


001577 


001202 




CMP 










BEQ 


0PP737 

UCC* tj' 


000577 


001202 




CMP 


OOt k4?l 








BEQ 


user w' 


000200 


001202 




BIS 


00f»P37 

UUDCw' 


001202 






ASR 




000200 


001202 




BIG 

WAV 


rmrwi 3 








BR 


01 P737 

UiC' J' 


001600 


001202 


7J: 


MOV 


000407 








BR 


0 1 ?717 

UiC' J' 


000600 


001202 


9J: 


MOV 


000403 








BR 




000200 


001202 


lOS: 


MOV 


042700 


000001 




IIS: 


BIC 

WAV 


UJOJUU 








flSL 


U3Cf wU 


000001 






BIS 


fin^337 

UuOOOf 


001172 




5S: 


DEC 


005301 








DEC 


Q01?40 








BNE 








CHECK 


012737 


040177 


001160 


6S: 


MOV 


012737 

Ul b* W 


100000 


001162 




MOV 


01P737 

UiC' Of 


000200 


001202 




MOV 


012701 


000001 






MOV 


012737 


000200 


001172 




MOV 


005302 








DEC 


001220 








BNE 


OOOHOl 








BR 


104064 






2S: 


ERROR 



3S 

JERFLG 
4J 

SREQO 

i40023,SREG0 
12s 

•1577.5TMP1 

•3777^JTMP1 

20S 

•BIT7.$TMP1 

M40053,SREGO 

BS 

•577.$TnPl 

ro,sAego 

5$ 

»3577,5TMP1 
7J 

tl577,JTMPl 
9$ 

i577,5TMPl 
IDS 

•BIT7,JTMP1 
STMPl 

«BIT7,JTMP1 
11$ 

•1600,JTMP1 
11$ 

»600,$TMP1 
11$ 

•200.$TMP1 

MBITO.RO 

RO 

tBITO,RO 

$REG5 

Rl 

4$ 

LAST PATTERN OF 
•40177, $REGO 
iBIT15!$REGl 
•200,$triPl 

•260,$REG5 

R2 

4$ 

TST30 
W 



BRANCH IF NO 

ANY ERRORS' 

BRANCH IF YES 

SELECT NEXT DENOMINATOR 

TIME TO CHANGE CHECK DA'A' 

BRANCH IF NO 

CHANGE CHECK DATA 



TIME TO CHANGE CHECK DATA' 
BRANCH IF NO 
CHANGE IT 



; SELECT NEXT CHECK DATA 



; SELECT NEXT 
CHANGE CHECK DATA 
•VALUE 

; CONTINUE 

1.10000000 



; CONTINUE 
:G0 TO NEXT TEST 
^RHK NORN NEG ENCODER FAILED 



:«««««««««««««««««««»«««««»««»««««««««««««««««««»««»»««»««»«««» 

4tEST 30 Q REG NORN SHIFT COUNT LOOK UP 

I THIS TEST FIRST CHECKS ROM STATE 4 AND ADDRESS 4 OF THE 
» NORM SHIFT COUNT LOOK-UP ROM. IF FRHK DIV DONE ^ 
» IS STUCK HIGH THE FPP WILL HANG IN ROM STATE 14. 

« A COUNT PATTERN IS THEN RUN THRU BITS <57:50> OF THE QR TO 
» CHECK ALL LOCATIONS IN THE ROM. 



P0P11-4S/5S/70 FPll- 
OEFPBA.CMB T30 

M401 
HM02 
HH03 
4M0H 
44(35 



DIPONOSTIC PART £ rWCYU 27(732) 
0 REG NORfl SHIFT COUNT LOOK UP 



L07 
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4407 

4408 

4405 

4410 

4411 

4412 

4413 

4414 

4415 

4411 

4417 

4418 

4415 

4420 

4421 

4422 

4423 

4424 

4425 

4421 

4427 

4428 

44M 

4430 

4431 

4432 

4433 

4434 

4435 

4438 

4437 

4438 

4439 

4440 

4441 

4442 

4443 

4444 

4445 

44% 

4447 

4448 

4449 

4450 

4451 

4452 

4453 

4454 

4455 

445fe 



014120 




4154 
4160 
4164 
4170 
4172 
4174 
4200 



014202 
314210 

m 

314226 

314240 
3142% 
314^ 
3142S6 
314262 
314264 
314266 
314274 
314276 
314302 
314304 
314310 
314314 
314320 
314322 

314334 
314340 
314342 
3143% 
314350 
314352 
314356 
014360 



000004 
012737 

737 
012737 
172427 
174437 

001403 
174037 
104065 

012737 
005037 

012700 
012737 
012737 
172437 
174427 
173437 
170000 
X1032 
032777 
001403 
105737 
001361 
005237 
060137 
10S737 
100012 
0M2737 

006037 
006001 
005337 
077041 
000404 
174037 
104066 
000751 



000030 
4020Q 



001202 
014154 
040200 
001200 
140200 



001204 



040004 
001202 
000200 
000010 
000377 
000001 
014246 
001200 
040200 
001200 



001000 

001103 

001172 
001200 
001200 

000200 
001200 
001202 

001174 
001204 



IF (m ERROR OCCURS, THE TYPEOUT It€ICflTE5 THE ROM ADDRESS 
AND ROnOUT DATA ThAt UAS BEING TESTED. 



001240 
001200 



001110 



FPU ROM FL0U-ll,l30,73,342,X(14).4,N0Rf1ALI2E 
t§T30: SCOPE 



flOV tSTN-l.JTESTN 

KOV 1140200, JTHPO 

LDFPS to 

CLR STtlPl 

MOV •.+6.aiJLPERR 

LDF it0462Q0.AC0 

IJ: DIVF JTMPO.ACO 

CMPF •t0140200,ACO 
CFCC 

BEO 2S 

STF AC0,5TnP2 

ERROR 65 



:s£t test number 
Initialize the 



IN MAIL BOX 



NUMERATOR 

SET ERROR LOOP 

INITIALIZE THE NUMERATOR 

EXECUTE INSTRUCTION UNDER TEST 

RESULT OK' 

BRANCH IF YES 
GET RESULT 
RESULT WRONG 



001200 ki: 



001174 



001172 
001110 



164642 



3S: 



55: 



001200 



6S: 
4J: 



MOV 140004, JTMPO 

CLR JTMPl 

MOV IBIT7.R1 

MOV •10.5ftE66 

MOV i255..R0 

MOV »1,SREG5 

MOV •.+6.atiLPERR 

LDF STMPO.ACO 

DIVF •t040200.ACO 

CMPF JTMPO.ACO 
CFCC 

BNE 4S 

BIT lSU9,aSUR 

BEQ 5S 

TSTB SERFLG 

BNE 3S 

INC 5REG5 

ADD RI.ITMPO 

TSTB STffPO 

BPL 6S 

BIC iBIT7, JTMPO 

RORB JTMPO 

ROR JTMPl 

ROR Rl 

DEC JREG6 

SOB R0.3J 

BR TStsl 

STF AC0,JTMP2 

ERROR 66 

BR 5S 



INITIALIZE THE 
DENOMINATOR 
INITIALIZE COUNT BIT 

SET LOOP COUNT 

SET ERROR LOOP 

LOAD THE NUMERATOR 

EXECUTE INSTRUCTION UNDER TEST 

RESULT OK' 

BRANCH IF NO 
LOOP ON ERROR' 
BRANCH IF NC 
ANY ERRORS' 
BRANCH IF YES 

SELECT NEXT NUMERATOR 

DID FRACTION CHANGE SIGN' 

BRANCH IF NO 

GET RID OF OVERFLOW BIT 

SELECT NEXT 

FRACTION 

SELECT NEXT COUNT BIT 



;:G0 TO NEXT TEST 
;SAVE received DATA 
NORMALIZE ROM FAILED 



4tEST ol DIVD INITIAL TESTS 

I THIS TEST ENSURES THAT FRLH OLE PREC QT HI 8(1) AND LO 8(1) 
« ARE FUNCTIONING PROPERLY. 



P:pU-45/55/70 FPll-C DIflSNOSTIC PflFT £ HPCYll 27(732) 
OEFPBA.CfIB T31 01 VO INITIAL TESTS 
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44S7 
4458 
4459 
44fe0 
4461 
4462 
4463 
4464 
4465 
4466 
4467 

4468 
446^ 
4471 
4471 
4472 
4473 
4474 
4475 
4476 
4477 
4478 
4479 
4480 
4481 
4482 
4483 
4484 
4485 
4486 
4487 
4488 
4489 
4490 
4491 
4492 
4493 
4494 
4495 
4496 
4497 
4498 
4499 
4500 
4501 
4502 
4503 
4504 
4505 
4506 
4507 
4508 
4509 
4510 
4511 
4512 



4362 
4364 
4372 
4400 
4406 
4412 
4416 
4422 

4442 
4444 
4450 
014454 
014460 
014462 
014464 
014466 
014472 
014474 
014476 
014500 
014504 
014512 
014516 
014522 
014526 
014534 
014542 
014544 
014552 
014554 
014556 
014560 
014564 
014566 

014570 
014576 
014604 
014612 
014616 
014620 
014624 
014630 
014634 
01463b 
014640 
014644 
014646 
014650 
014654 



THIS IS DONE 8Y TRAPPING ON STATE 14 AND LOOKING AT THE OR 
NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14 



(XJ0004 






T5T31: 


bCOrc. 


012737 


000031 


UUlcHU 




nov 


012737 


014724 


UUlccc 




Mnu 

riUV 


012737 


040000 


nn 1 1 c n 
001 IbU 




nOV 




OUllbc 








Uubuj7 


nn f 1 L.U 








005037 


001 xob 






C\ D 


012737 


014464 


UUUc44 




Mnw 

nuv 


012737 


014436 


nn 1 1 1 n 
DDI 110 




mnu 
nUV 


01c70J 


nnnn i u 
000014 






Mnu 
nuv 


I/UUUd 








1 ni ID 
LUUo 


Oic/Uu 


nn 1 1 en 






Mnu 
nuv 


170127 


OOOccO 






LUr rb 




niinnnn 
040000 






1 nn 
LUU 


1744cu 






is: 


ntun 


170000 










Occbcb 






3(t • 

cs: 


^MD 




nn 1 t tn 






PMD 


001401 








Dm 










CDOnD 
tnnUn 


1700Q7 






js: 


3 1 UU 


174037 


nn 1 3 1 n 
UOlclU 






CTn 
b 1 U 


\jncf jf 


If /bUU 


nn 1 3 1 n 
UUicXU 






U0b037 


nn 1 3nn 






r'\ o 


005037 


nn 1 ^no 
OOlcDc 






n B 
ULn 


005037 


nn 1 3nu 
UUlcU4 








012737 


r\f\r\f\ 1 n 
UUUUIU 


nn 1 3nc 
UUlcUb 




MOV 


0cc7j7 


nnnn i n 
UUUUIU 


nn 1 3 1 L 
UUlclb 




CMP 


UU14Ub 








BEQ 




nnnn i 7 


nn 1 3 1 t 
UUiClD 




CMP 


nni nni 
UUluUl 








3NE 


lUMUb/ 








ERROR 


lUMU/^U 






6S: 


ERROR 


UUb' J' 


nn 1313 
UUIclc 




4S: 


TST 


nn 1 uni 








8EQ 


1 nun? 1 








ERROR 






:N0U CHECK FRl 




nun 1 77 


nn 1 1 tn 

UUliDU 


5S: 


MOV 


012737 


nt 


UUUC~T 




MOV 


n 1 OT'V? 
UlCfJf 


niuc.13 
ux^bic 


nn 1 1 1 n 

UUliiU 




MOV 




nnnn i u 

UUUUX4 






MOV 










LDU8 


170127 


000220 






LDFPS 


172427 


040176 






LOO 


174437 


001160 






DIVO 


170000 








CFCC 


022626 






7J: 


CMP 


012704 


000003 






MOV 


170004 
170007 








MSN 








STQO 


174037 


001210 






STD 


042737 


177600 


001210 




BIC 



•STN-1,$TESTN 

ITST32,JESCAPE 

140000, SREGO 

SREGl 

SREG2 

SREG3 

i2$,FPPVEC 

i.-t-^.SMSLPERR 

«14,ft3 

»SREGO.RO 
«FD+FMH 
tt040000.AC0 
(RO)+,AC& 

(SP)+,(SP)+ 

isregA.ro 

35 
4 

AC0.JTMP4 

117^600, 5TMP4 

STMPO 

STMPl 

JTMP2 

tlO,5TMP3 

tlO,5TMP7 

4$ 

il7,$TMP7 
6S 

67 
70 

JTMP5 

5S 

71 

OLE PREC QT LO 
140177. JREGO 
i75,FPPVEC 
l.-t-b.SiSLPERR 
114, fi3 

iFD+FMM 

it04017b.AC0 

SREGO,AC0 

(SP)+,(SP)+ 
•3,R4 



AC0.5TMP4 
«17>b00,JTMP4 



;;set test number mail box 

♦escape to test 32 on error 

Initialize 
;the denominator 
; « 
; » 

;SET ERROR LOOP 

;PUT ADDRESS OF DENOM IN RO 

LOAD THE NUMERATOR 

EXECUTE INSTRUCTION UflDER TEST 

MAIT FOR TRAP 

RESTORE THE SP 

ADX ROM OK? 

BRANCH IF YES 

ADX ROM FAILED 

GET QR DATA 

SAVE EXPECTED 
VALUE OF DATA 
» ' 

DID HI BIT GET INSERTED? 
BRANCH IF YES 

DID FRLF OLE PREC QT LO GO LOW 
BRANCH IF YES 

FRLF OLE PREC QT LO DID NOT GO LOW 
FRLH DLE PREC QT HI B(l) NOT GOING HIGH 
DID SINGLE PREC LOGIC DISABLE) 
BRANCH IF YES 

FRLF E21(12) NOT GOING HIGH 



INIT THE DENOMINATOR 
;SET ERROR LOOP 



LOAD THE NUMERATOR 

EXECUTE INSTRUCTION UNDER TEST 

WAIT FOR TRAP 

RESTORE THE SP 

PUT THE SHIFT COUNT IN R4 

GET OR BITS (2:0) 

;GET QR DATA 



PDF1I-M5/55/70 fPlK DIftSNOSTIC PfiPT 2 MflCYli 
DEFPBfi.CMB T31 DIv-D INITIAL TESTS 



N07 



c7i73c) 2i-CCT-7b 1M:54 PftGE 92 



4513 

4514 

4515 

4516 

4517 

4518 

4519 

4520 

4521 

4522 

4523 

4524 

4525 

452b 

4527 

4528 

4529 

4530 

4531 

4532 

4533 

453M 

4535 

4536 

4537 

4538 

4539 

4540 

4541 

4542 

4543 

4544 

4545 

4546 

4547 

4548 

4549 

4550 

4551 

4532 

4553 

4554 

4555 

4556 

4557 

4558 

4559 

4560 

4561 

4562 

4563 

4564 

4565 

4566 

4567 

4568 



014662 012737 000077 001206 

014670 022737 000077 001216 

014676 001412 

014700 022737 000177 001216 

014706 OClOOl 

014710 104072 

014712 005737 001216 

014716 OQIOQI 

014720 104073 

014722 1C4074 



SS: 



95: 



MOV 

CMP 

BEQ 

CMP 

BNE 

ERROR 

TST 

BNE 

ERROR 

ERROR 



t77,JThP3 

l»77.JTnP7 

TST52 

« 1 77, ITMP7 

BS 

72 

JTnP7 
9S 
73 
74 



OR DflTfl OK' 

: BRANCH IF YES 

DID HI BIT FAIL TO GO LO' 

BRANCH If NO 

FRLH DOUBLE PREC QUOT HI BIT NO" GOING L 
DID LOU BIT GO HIGH' 
BRANCH IF YES 

FRLH OLE PREC QT LO DID NOT GO HIGH 
QR DATA BAD 



014724 
014726 
014734 



014742 
014746 
014750 
014756 
014762 
014766 
014772 
014774 
014776 
015002 
015004 
015006 
015012 
015020 
015024 
015030 
015034 
015042 
015050 
015052 
015060 
015062 
015064 



015066 
015074 
015102 



000004 
012737 
012737 



012703 
170003 
012737 
170127 
172427 
174427 
170000 
022626 
012704 
170004 
170007 
174037 
042737 
005037 
005037 
005037 
012737 
022737 
001406 
022737 
001001 
104075 
104074 



012737 
012737 
012737 



000032 
015320 



000014 

014774 
000220 
040000 
040000 



000003 



001210 
177600 
001200 
001202 
001204 
000100 
000100 



iTEST 32 FRLJ Q5I -1,-2, & -3 

« 

THIS TEST CHECKS THE QSI -1.-2, i -3 MUX ON FRLH WITH 
THE DIVIDE FUNCTION, THERE ARE FOUR CONDITIONS THAT 
ARE CHECKED: 1) LEFT SHIFT 7«FALU59: 2) LEFT SHIFT 7«-FALU59; 
3) LEFT SHIFT 3*FALU59;AN0 4) LEFT SHIFT 3«-FALU59. 
CONDITION 1 MAS TESTED IN THE PREVIOUS TEST. 



001240 
001222 



000244 



NOTt: SYNC POINT NOT SELECTABLE. DEFAULT=14 
..««««««««««««««««««««««««««««»««««««»«««««««««««««»«««««««««««»« 
t§T32: SCOPE 

;;SET TEST NUMBER IN MAIL BOX 
ESCAPE TO TEST 33 ON ERROR 



MOV 
MOV 

; SECTION - 1 
LEFT SHIFT 7»-FALUS9 



«5TN-1,$TESTN 
•TST33,JESCAPE 



IS: 



001210 



001206 
001216 



000104 001216 



3S 



MOV 
LDUB 
MOV 
LDFPS 
LDD 
OIVD 
CFCC 
CMP 
MOV 
MSN 
STQO 
STD 
BIC 
CLR 
CLR 
CLR 
MOV 
CMP 
BEQ 
CMP 
BNE 
ERROR 
ERROR 



•14, R3 

•IJ.FPPVEC 
•FD+FMM 
tt040000,ACO 
it040000,AC0 

(SP)+,(SP)+ 
t3,R4 



AC0.JTMP4 
•177600, JTMP4 
JTMPO 
STMPl 
STMP2 
•100,STMP3 
•100 JTMP7 
2$ 

•104,STMP7 
3S 
75 
74 



;L0AD THE NUMERATOR 

EXECUTE INSTRUCTION UNDER TEST 

WAIT FOR TRAP 

RESTORE THE SP 

PUT THE SHIFT COUNT IN R4 
•GET QR BITS 2:0 

GET OR DATA 
GET RIO OF EXPONENT 
SAVE EXPECTED 
VALUE OF QR 

« 

« 

QR DATA OKf 
BRANCH IF YES 
DID QSI-1 FAIL' 
BRANCH IF NO 

FRLJ QSI-1 DID NOT GO LOW WHEN SELECTING CI 
QR DATA BAD 



; Section - 2 



000003 
015134 
015110 



001206 
000244 
001110 



:LEFT shift 3«FALU59 
h: MOV •3.JTMP3 
MOV •4§,FPPVEC 
MOV •.•!-&, a^SLPERR 



;5flVE EXPECTED DATA 
;5ET ERROR LOOP 



BOS 



=:'^::-5-55 to fpi:-c diagnostic pact i '^ac-.u a^.^as; 21-ccT-rfc urs-* -«:e =5; 
:€t^P8A.c^e t32 frlJ asi -1.-2. & -3 



45b9 

H571 
H572 
4573 
H57H 
4575 
HS76 
4577 
4578 
457S 
S580 
4581 
4582 
4583 
4584 
4585 
45db 
4587 
4588 
45irJ 
4590 
4591 
4592 
4593 
4594 
4595 
45% 
4597 
4598 
4599 
4&00 
4£>01 
4(>02 
4503 
4{,04 
4fc05 
4b£lb 
4fc07 
4509 
4fc09 
4fclQ 

4fcl2 
4613 
4bi4 
4fel5 
461fc 
%17 
4618 
4619 
4620 
462i 
4622 
4623 



Q15110 
Claim 
Q15116 
015182 
0151^ 
OlSlS 

Siliab 

015142 
015144 
0151% 
015152 
015160 
015166 
015170 
015176 
015200 
015202 



015204 
015212 
015220 
015226 
015232 
01523H 
0152S0 

015252 
01|^ 

015262 
015264 
015270 

015306 
015312 
015314 
015316 



015320 

015336 
215344 



01270^ 

170U 
17241 
1 74Hc 
170000 
322626 
012704 

m 

174037 
042737 
022737 
001406 
022737 
001001 
104076 
104074 



012737 
012737 
012737 

170003 
170127 
172427 
1 74427 
170000 
022626 
012704 
170004 
170007 
174037 
042737 
022737 
001405 
005737 
001001 
104077 
104074 



000004 
012737 
012737 
012737 
012737 



0CM14 

00C220 
0401X 
040140 



000003 



4i: 



0C1210 

1776M 001210 

0030C3 001216 

000007 001216 



6S: 



LOUB 

LOFPS 

LOD 

DIVO 

CFCC 

CHP 

nov 

R5N 

STQO 

5TD 

SIC 

CMP 

SEQ 

CHP 

BfC 

ERROR 

ERROR 



■14. R3 

■FD+Fnn 

•t040l00,AC0 
•t040l40,fiC0 

(5P)*,(SP)+ 
•3,R4 



AC0.STf1P4 
I177600.JT*4 
•3,$TnP> 
5S 

•7,JTMP7 
6S 

76 
74 



;LOftD THE N'JfiERfiTOR 
; EXECUTE THE TEST 

WAIT FOR TRAP 
.•RESTORE THE SP 

PUT THE SHIFT COUNT in R4 
IgET or BITS 2:0 

GET OR DATA 
GET RID OF EXPONENT 
OR DATA OK? 
BRANCH IF YES 
DID QSI-1 FAIL' 
BRANCH IF NO 

FRLJ OSI-1 NOT GOING LOU UHEN SELECTING Al 



.ft*«ft*ft«**«*»ft«t««ftftftft«ftfftftf*«**#ft«ftftHftftft»*ft«ft«»*ft*ft*ft**t»*«ftftft 

Section - 3 



000004 001206 

015252 00Q244 

015226 001110 
000014 

000220 
040160 
040140 



000003 



001210 

177600 001210 
000004 C01216 



LEFT SHIFT 



7S: 



001216 



8S: 



NOV 
MOV 
NOV 
NOV 
LDU6 
LDFPS 
LOD 
DIVD 
CFCC 
CMP 
MOV 
MSN 
STGO 
STD 
BIC 
CMP 
BEQ 
TST 
BNE 
ERROR 
ERROR 



3»-FftLU59 
•4.STHP3 
•7i,FPPVEC 
l.*6.atSLPERR 
114, R3 



•FD+FMM 

•t040l60,AC0 

•t040140,ACO 

(SP)*,(SP)+ 
■3,R4 



AC0^THP4 

•17^00.STMP4 

•4.STHP? 

TSt33 

ITMP7 

8S 

77 

74 



;SAVE EXPECTED VALUE OF QR DATA 
;5ET ERROR LOOP 



;LOAD THE NUMERATOR 

EXECUTE TEST INSTRUCTION 
:UAIT FOR TRAP 
; RESTORE THE SP 

PUT THE SHIFT COUNT IN R4 
•GET OR BITS 2:0 

GET QR DATA 
GET RIO OF EXPONENT 
QR DATA OK' 
iBRANCH IF YES 
6lD OSI-1 FAIL' 
&mCH IF NO 

FRLJ QSI-1 NOT GOING HIGH UHEN SELECTING Al 
QR DATA BAD 



000033 001240 

015450 001222 

015444 000004 

037776 0U1200 



4tEST 33 DIVD»-W«IMM 

THIS TEST DIVIDES 127(10) BY 255(10) TO ENSURE THAT STATE 
246 IS FUNCTIONING PROPERLY. 

FPU ROM FLOU-20, 141,73,342, 14,4,246,N0RMALIZE 

t§T33 



SCOPE 
MOV 
MOV 
MOV 
MOV 



•$TN-1,STESTN 
•TST34!SESCAPE 
•2S.ERftVEC 
•37776, STMPO 



;SET TEST NUMBER IN MAIL BOX 
[escape to test 34 ON ERROR 

Set errvec to catch adx rom failure 

SAVE expected 



cos 

2i-0CT-7fc 1M:54 PfiGE 



-(d33 

ifa3& 
Mft37 
•4fc38 
Hfe3g 
^HO 
4641 
4642 
4643 
4644 
%45 
46% 
4647 
4648 
4649 
46E0 
4651 

4653 

4654 

4655 

4656 

4657 

4658 

465S 

4660 

4661 

4662 

4663 

4664 

4665 
■If f J 
■uuu 

4667 

4668 

4669 

4670 
4671 
%72 
%73 
4674 
4675 
4676 
4677 
4678 
4679 
4680 





Tj3 




CIb3Sc 


312737 


177376 


001202 


ClSobU 


01c7j7 


177376 


001204 


uJbJbb 




177377 


0012C6 


015374 


01c7d7 


015402 


301110 


015-02 


170127 


0C0200 




Q 15406 


172427 


041776 






174427 






015414 


04c 177 






Q154I6 


uClnUJ 






uIb4gU 


1 nunnu 






0154CC 


f nurtnti 
IDHOUM 






□154^4 








r, 1 

ul34db 




00120Q 




01543g 
















015436 


174037 


00121C 




015442 


104100 






015444 


022626 






015446 


104004 







IS: 



2S: 



luv §177376, STflPl 

r50V 1177376, JTrP2 

MOV ll77377.STff3 

MOV ■.♦6,at4LPERR 

LDFPS tFO 

LDO 11041776.000 

DIVD (PC)+.flCO 

.WORD 42177 

.UORO 403 

ERROR 4 

ERROR 4 

ERROR 4 

CMPD ITMPO.ACO 

CFCC 

BEQ TST34 

STD ftC0,$TriP4 

ERROR 100 

CflP (SP)+,(SP) + 

ERROR 4 



VALUE OF RESULT 

SET ERROR LOOP 

LOAD THE NUnERATOR 
EXECUTE INSTRUCTION UNDER TEST 
HILL EXECUTE THIS IF fiDX RON FAILS 
THIS UILL CAUSE THE PREVIOUS UORD 
TO ODD ADDRESS TRAP IF IT GETS EXEC. 
AOX RON FAILED 
ft 

RESULT 0K» 

;: BRANCH IF YES 
;6ET RESULT 
;R0N STATE 246 FAILED. 
RESTORE THE 5P 
;ADX RON FAILED 



:«»»«ftft«««fft«tftft«ftft»*«ft««ft««»««#*«tft*»««»»MftiM««*«**ftft****« 



TEST 34 



STST 



015450 000004 
015452 012737 
015460 012737 



015466 
015474 
015500 
015504 

OIL . 
Ol^U 

01551H 

015516 

oir 

Oic 

Oil- . 
OlSSHc 
015544 
015552 
015554 



012737 
Q04737 
012700 
1^^ 

Wm 

lONOOH 
012 73 7 
012737 

SilHOl 
104101 
022737 
001401 
104102 



000034 
015666 



015474 
034716 
001204 

001210 



000016 
034742 
000016 



001240 
001222 



001110 



THIS TEST USES THE NICRO-BREAK TRAP TO CHECK THE 
STST INSTRUCTION. EACH SECTION OF THIS TEST CHECKS 
A DIFFERENT NODE OF THE INSTRUCTION. 

t§T34: SCOPE 

NOV tSTN-l.STESTN ;; SET TEST NUMBER IN NAIL BOX 
NOV iTST35 SESCAPE :: ESCAPE TO TEST 35 ON ERROR 
: :«*»w««Wft«««««f«f*»«ft«»««««fM««t«««fff««»t«ftfff«ffff«ft«ff«** 

Section - i stst»-ho-iwi 



001200 
001202 
001204 



034742 001206 4J: 



FPU RON FLOH-24, 175,212 

MOV fc.+6!atSLPERR 

JSR PC.CHGFEC 

MOV •StMP2,R0 

STST (R0)+ 

CMP fSTMPH.RO 

BEQ 3S 

ERROR 4 

3S: MOV •MT.STMPO 

MOV tSS^EAJTMPl 

CMP •MT,STAP2 

BEQ 4S 

ERROR 101 

CMP tSSFEA.STMPS 

BEQ 5S 

ERROR 102 



;SET ERROR LOOP 

PUT ADDRESS OF DST IN RO 
EXECUTE INSTRUCTION UNDER TEST 
AOX ROM OKt 
BRANCH IF YES 
AOX ROM FAILED 
SAVE EXPECTED FEC 
SAVE EXPECTED FEA 
FEC OK* 
BRANCH IF YES 
FEC UR0N6 
FEA 0K» 
BRANCH IF YES 
FEA URONG. 



::f«#««««f«*ftft«ff»*ift«ft«««i««««4«««ftftft«ftf«««i««t«««««ft«ft««ft««»» 

I Section - 2 stst«-mo«imm 



015556 012737 

015564 012737 

01SS72 004737 

015576 005037 



015630 
015572 
034716 
015604 



000010 
001110 



:FPU ROM FLOW-24,175 
t%: MOV l6S,R£SVEC 

MOV M.H.aiSLPERR 
JSR PC.CHGFEC 
CLR 71 ' 



;SET RESVEC TO CATCH AOX ROM FAILURE 
I SET ERROR LOOP 



008 



o:F 11-45 S5 70 F"!:- 
DEFPBA.CfS T3M 



4681 
%82 
4b83 
4fe9H 

4b87 
4S88 

4b91 
4b« 
%93 
%'J4 

311 

%9e 
%w 

4700 
4701 
4702 
4703 
4704 
470S 
4706 
4707 
4708 
4709 
4710 
4711 
4712 
4713 
4714 
4715 
4716 
4717 
H718 
4719 
4720 
4^ 

4724 
4725 
4726 
4727 
4728 
4729 
4730 
4731 
4732 
4733 
4734 
4735 
4736 



8 



015602 170327 

015604 000000 

15606 000403 

15610 10400M 

015612 104004 

015614 104004 

015616 022737 000016 

015624 001403 

m m 

015632 104004 



0lS34 012737 015642 

0156H2 004737 034716 

0156% 005000 

015650 170300 

015652 022700 000016 

015656 0014^ 

015660 010037 001204 

015664 104101 



015666 000004 

01S670 012737 000035 

015676 012737 016542 



01570H 
015712 
015720 

0157S 

81I74S 
0157M2 
0157% 
015752 



015754 
015756 

015772 
01577M 
016002 



012737 
012737 
012737 
004737 
172S27 
172701 
174105 
170127 
1 72037 
170000 

104103 
022626 

m 

001404 
012737 
104104 



100177 
015756 
015726 
034716 
040000 



004000 
001160 



001204 
000014 

000014 



75: 



cr,73S' 51-0CT-7b 14:54 Pfi(iE 95 



015604 8S: 



Sf5T 

.UOfiO 

BR 

ERROR 
ERROR 
ERROR 
CHP 
BEO 
ERROR 
CHP 
ERROR 



(PC* 
n 

8S 

4 
4 
4 

■riT,7S 
9S 

101 

(SP)+,(SP)+ 
4 



; EXECUTE INSTRUCTION UNDER TEET 

;UIU STORE 16 HERE i TRY SNO EXEC IF fiCX ROfI FftlLS 

;ADX ROM FRILEO 

; » 
: » 

; INSTRUCTION OK' 
BRANCH IF YES 



001110 



bJ: CHP" (SP)+,(SP)+ ; RESTORE THE SP 
ERROR 4 ' AOX RON FAILED 

Section - 3 STST#rio 

.FPU ROM FLOU-30,54,126 
9$: 

NOV 
JSR 
CLR 
STST 
CflP 
BEO 
flOV 
ERROR 



t.-^6.atSLPERR 

pc.cAgfec 

RO 
RO 

•MT.RO 
TST^S 
R0,STf1P2 
lOi 



:SET ERROR LOOP 
;INIT RO 

EXECUTE ISTRUCTION UNDER TEST 
; INSTRUCTION OK' 
;:SRftNCH IF YES 
;SRCE RECEIVED ORTR 



001240 
001222 



001160 
000244 
001110 



4test 35 FIUV 

THIS TEST CHECKS THE 9 CONDITIONS THAT CRN CRUSE AN 
IHTERRUPT ON A MINUS ZERO 

IF SECTION ONE FAILS TO INTERRUPT THE PROBLEM IS MOST 
LIKaY ON FRflB. Aa OTHER FAILURES SHOULD BE DUE TO THE 
CONTROL STORE. 

tST3S: SCOPE 

— - SET TEST NUMBER IN MAILBOX 

ESCAPE TO TEST 3b ON ERROR 



MOV 
MOV 

; SECTION - 1 
;LDAC6«FD(0) 
MOV 



•STN-l.STESTN 
tTST36|SESCAPE 



MOV 
MOV 
JSR 
LDF 
LDF 
STF 
LDFPS 
2S: AOOF 
CFCC 

; FAILURE-NO TRAP OCCURRED 



•100177, SREGO 
•lS,FPP<rEC 
l.4,aiSLPERR 
PC.CflGFEC 
lt640a)0,ACl 
ACl t AC3 

aci!ac5 

•FIOV 
SREGO. ACO 



IS: 



001204 
001200 



ERROR 
CMP 
STST 
CMP 
BEO 
MOV 
ERROR 



103 
(SP)*,(SP)+ 
$TMP2 
•FUV,ITMP2 
3S 

•FUV.STMPO 
104 



;PUT MINUS ZERO IN MEMORY 

;SET ERROR LOOP 

;INIT ACl 
INIT ACS 
•INIT ACS 

; EXECUTE INSTRUCTION THAT SHOULD TRAP 
jUAIT FOR TRAP 

; RESTORE THE SP 
GET STATUS 
FEC OK' 
BRANCH IF YES 



=:«^.:-i5 55 70 FPU-: 

:£fPBH.:flB T35 



DlflONOSTIC PftPT 
FIJV 



£08 



c rWYll c7i?32) 21-0CT-7& 14:54 Pfi&E % 



•4737 
4738 
4739 
4740 
4741 
4742 
4743 
4744 
4745 
4746 
4747 
S748 
4749 

47S2 
4753 
4754 
4755 
4756 
4757 
4758 
4759 
47fe0 

3^1 

47b3 
47fc4 
4765 
47M» 
4767 
4768 
4769 
4770 
4771 
4772 
4773 
4774 
4775 
4776 
4777 
4778 
4779 
4780 
4781 
4782 
4783 
4784 
4785 
4786 
4787 

47p 
4790 
4791 
4792 




m 

0I60H4 
016046 

i{ 

016054 



016056 
016064 
016072 
016076 
016102 
016106 

016110 
016112 



016114 
016122 
016130 
016134 
016140 
016144 

016146 
016150 



016152 
016160 
016166 
016172 
016176 
016202 

016204 
016206 



022737 
001404 
012737 

m 

170000 
170000 



1 

170000 
001403 
104154 
104155 
104156 



012737 
012737 
004737 
170127 
172437 

roooo 

104106 
022626 



012737 
012737 
004737 
170127 
172437 
17000C 

104106 
022626 



012737 
012737 
004737 
170127 
172437 
170000 

10410b 
022626 



::5746 

015746 
040000 



016112 
016072 
034716 
004000 
001160 



016150 
016130 
034716 
004200 
001160 



016206 
016166 
034716 
004200 
001160 



001206 
001202 



000244 
001110 



000244 
001110 



000244 
001110 



3S: 



17i: 



22S 
211 
20S 



crf» 

BEQ 

P!OV 

ERROR 

CfPF 

CFCC 

BNE 

CMPF 

CFCC 

§SfF 

CFCC 
SEQ 
ERROR 
ERROR 
ERROR 



i2f,JTnP3 
171 

•2l,STnPl 

105 

it040000.ACl 
20S 

RC1.PC3 



^1, 



ACl 



;FEfi OK' 

; BRANCH IF YES 

:AC1 REMAIN UNCHANSEC 

; BRANCH IF NO 

;PC3 REMAIN UNCHANGED' 

.-BRANCH IF NO 

;AC5 REMAIN UNCHANGED' 



4j ; branch if yes 

154 ;fxpn acdl did not go high 

155 fxpn acd2 did not go high 

156 :fxpn acf1*acf2 did not go lou 

; Action - 2 



:LDF»-MO 
^1: MOV 
MOV 
JSR 
LDFPS 
LDF 
CFCC 

; FAILURE-NO TRAP 

ERROR 106 

55: CMP (SP)+,(SP)+ : RESTORE THE SP 
: :«««««««ft«***ftft«««»«4«#f 

; Section - 3 



•SJ.FPPVEC 
StSLPERR 

pc.cAgfec 

•fIuv 

srego.aco 



;SET ERROR LOOP 

; EXECUTE INSTRUCTION THAT SHOULD TRAP 



;LDAC6*F0(1) 
MOV 
MOV 
JSR 
LDFPS 
LDD 
CFCC 

; FAILURE-NO TRAP 

ERROR 106 

61: cmp (sp)+,(sp)+ : restore the sp 
Section - 4 



•61.FPPVEC 

•.+6,ailLPERR 
PC.CftGFEC 
•FlUV+FD 
SREGO.ACO 



;SET ERROR LOOP 



; EXECUTE INSTRUCTION THAT SHOULD TRAP 



•7$,FPPVEC 
t.4,aiSLPERR 

pc.cAgfec 

•f1uv+fo 

srego.aco 



;SET ERROR LOOP 

; EXECUTE INSTRUCTION THAT SHOULD TRAP 



016210 012737 016244 000244 



LDD#-HO 

MOV 
MOV 
JSR 
LDFPS 
LOO 
CFCC 

; FAILURE-NO TRAP 

ERROR 106 

7$: CMP (SP)+.(SP)+ {RESTORE THE SP 

Section - s 

;LDCF»-MO 

MOV iBI.FPPVEC 
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V793 
M794 

47% 
4797 
4798 

48^ 

4B05 

4^ 
4806 
4809 
48i0 
4811 
4912 
4813 
4814 
4915 

4eib 

4917 
4819 
4819 
4820 
4821 
4822 
4823 
4824 
4825 
4826 
4827 
4828 
4829 
4830 
4831 
4832 
4833 
4834 
483S 
4836 
4837 
4838 
4839 
4840 
4841 
t842 
4B43 
M944 
4945 
4946 
■+647 
i34S 



OibSlb 012737 216224 

016224 004737 234716 

im 

OiShO 170000 



0i£>364 
016372 
016400 
016404 
016412 
016416 
016420 
016422 

016424 
016426 
016430 
016432 
016436 
016440 
016444 



012737 
012737 
004737 
012737 
170127 
170727 
100177 
170000 

170000 
104141 
022626 
00S737 
001406 
005037 
012737 



016430 
016400 
034716 
100177 
004000 



016420 

001200 
016004 



001110 



0162% 


012737 


016302 


nnrt nun 


0162S4 


012737 


016262 


001110 




004737 


034716 




§16^^ 


170127 


004Q00 




016272 


170537 


001160 




01627b 


■ *vnnAA 

170000 






01b300 


10410b 






nit ^rta 


UCCDCb 






016304 


012737 


016346 


000244 


01b3l2 


012737 


016320 


001110 


016320 


004737 


034716 


001160 


016324 


012737 


100177 


016332 


170127 


004000 




01633b 


170737 


001160 




016342 


170000 






016344 


104106 






016346 


022626 






016350 


005737 


001160 




016354 


001403 






016356 


005037 


001200 




016362 


104140 







000244 
001110 

016420 



J5R 

CFCC 
: FAILURE-NO TR«P 

ERROR 106 
81: CMP (SP)+, 



l.-f&,3lSLPERR 

PC.CHGFEC 

SREGO,ACO 



;SET ERROR LOOP 

; EXECUTE INSTRUCTION THAT ShCLLC TPfiP 



(SP) + 



; RESTORE THE SP 

,,»##»*♦«»»»#♦##»*«»*«»♦♦«»»*«****###♦«###«♦#♦♦♦♦#♦*♦♦#♦♦*##♦«♦♦♦ 

; Section - 6 



TSTX»-f10 

MOV 
MOV 
JSR 
LDFPS 
TSTF 
CFCC 

;FflILURE-NO TRAP 

ERROR 106 

9$: CMP (SP)+,CSP)+ : RESTORE THE SP 
SECTION - 7 



■9S,FPPVEC 

anSLPERP 
PC.CHGFEC 
•FlUV 
SREGO 



;SET ERROR LOOP 



: EXECUTE THE INSTRUCTION THAT SHOULO TRAP 



NEGF»-MO 
MOV 
MOV 
JSR 
MOV 
LDFPS 
NEGF 
CFCC 

; FAILURE-TRAP 010 NOT OCCUR 
ERROR 106 



■lOS.FPPVEC 
•.+6,ai$LPERR 
PC.CHGFEC 
•160177, SREGO 
•FIUV 
SREGO 



;SET ERROR LOOP 

;INIT SREGO UITH MINUS ZERO 



lOS: 



CMP 
TST 
BEQ 
CLR 
ERROR 



(SP)+,(SP)+ 
SREGO 
12s 
STMPO 

140 



;DID OST GET NEGATTED' 
; BRANCH IF YES 



. .„ : DON'T KNOW WHAT HAPPENED 

Section - s 



001160 



:NEGF«-M0»IMM 
l2$: MOV 

MOV 

JSR 

MOV 

LDFPS 

NEGF 
13S: .NORD 

CFCC 
; FAILURE-NO TRAP 

CFCC 

ERROR 
US: CMP 

TST 

BEQ 

CLR 

MOV 



«11$,FPPVEC 
■.•^6!atSLPERR 
PC.CflGFEC 
•160177, 13S 
•FIUV 
(PC)+ 
100177 



141 

(SP)+,(SP3+ 

13S 

14$ 

STMPO 

«3S, SREGO 



SET ERROR LOOP 

MAKE DATA A MINUS ZERO 

EXECUTE INSTRUCTION 



FRMB IMMEDIATE«REG URITE NOT GOING LOU 

RESTORE THE SP 

DATA OK' 

BRANCH IF YES 

SAVE EXPECTED VALUE 

SAVE RECEIVED VALUE 



OEFf 



MBSH 
H8S7 
S8bQ 

4864 
48f>5 
4666 
4867 
4868 
4869 
4870 
4871 
4B72 
4873 
4874 
4875 
4876 
4877 
4878 
4879 
4880 
4881 
4882 
4883 
4884 
4885 
4886 
4887 
4888 
4889 
4890 
4891 
4892 
4893 
4894 
4895 

4897 
4898 
4899 
4900 
4901 
4902 
4903 
4904 
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016452 :C414C 



016«54 012737 

Qli»'*y 512737 

016470 004737 

016H7M 012737 

Olbm 170127 

l68l?7 

016512 170000 



016514 
016516 
016520 
016524 
016526 
016534 
016540 



016542 
016544 
016552 



016560 
016566 
016574 
016600 
016604 
016610 
016614 

016616 
016620 
016622 
016624 

016644 
016652 
01665M 
016656 
016664 
016666 
016670 
016674 
01670S 
016704 



104106 
322626 
005737 
001406 
013737 
005037 
104140 



000004 
012737 
012737 



012737 
012737 
004737 
172427 
170127 
176427 
170000 

104107 
022626 
170200 
170337 
012737 
012737 
022737 
001401 
104110 
022737 
001401 
104111 
174037 
022737 
001406 
012737 



016516 
016470 

004000 



016510 

016510 
001200 



000036 
017312 



016620 
016574 
034716 
040077 
002017 
100177 



001204 
000012 
016610 
000012 



000244 
001110 

016510 



001 16C 



001240 
001222 



000244 
001110 



001200 
001202 
001204 



001204 
037677 

037677 



001204 
001200 



EHROR 140 ;DflT() BPD 

; Section - 9 



:fiBSF»-f10»IHn 

i4S: nov 



MOV 
JSR 

nov 

LDFPS 
flBSF 

l&S: .WORD 
CFCC 

;FPILURE NO TRAP 

ERROR 106 

15$: CUP 
TST 
BEQ 

nov 

CLR 
ERROR 



•ISS.FPPVEC 
t.-^6.aiSLPERR 

pc.cAgfec 

il60177,16J 
•FIUV 
(PC)+ 
100177 



(SP)+,(SP)* 
16S 
TST36 
16S.SREG0 
JTH^'O 
140 



SET FP VECTOR 
SET ERROR LOOP 

INIT DflTR 

EXECUTE INSTRUCTION UiDER TE: 
WAIT FOR TRPP 
NO TRAP 

RESTORE THE SP 
DflTft GET CLEARED' 
iBRANCH IF YES 
SAVE RECEIVED DATA 
SAVE EXPECTED DATA 
ABSF DID NOT CLEAR DATA 



;hEST 36 FIU 

;* 

;» THIS TEST CHECKS THE 4 PLACES WHERE AN UNDERFLOU TRAP 
:# CAN OCCUR. 

TST36: SCOPE 

MOV tSTN-l.STESTN SET TEST NUMBER IN MAILBOX 

MOV •TST37,SESCflPE ESCAPE TO TEST 37 ON ERROR 
.•SECTION - 1 

;LDEXP«DIMUX<15>=1»DIMUX<14:7>=0 

rtOv lll.FPPVEC 

nov •.'(i.aiSLPERR 

JSR pc.cAgfec 

LOF 11040077, ACO ; INITIALIZE ACO 
LOFPS •FIU+17 LOAD COMPLIMENT CCS 

1100177, ACO ; EXECUTE INSTRUCTION TO CAUSE TRAP 



;SET ERROR LOOP 



2S 



LOEXP 
CFCC 

; FAILURE-NO TRAP 



IS: 



016610 001206 3S: 



41: 



ERROR 
CMP 
STFPS 
STST 
NOV 
MOV 
CMP 
BEQ 
ERROR 
CMP 
BEQ 
ERROR 
STF 
CMP 
BEQ 
MOV 



107 
(SP)+,(SP)+ 
RO 

STMP2 

•FU.STMPO 

•2S ITMPl 

•FU,$TMP2 

3$ 

110 

•2J,$TMP3 
4S 

111 

AC0,STMP2 
•37677, JTMP2 
5S 

•37677, JTMPO 



UNDERFLOW DID NOT TRAP 

RESTORE THE SP 

GET CCS 

GET FEC & FEn 

SAVE EXPECTED 

VALUE OF FEC & FEA 

FEC OK? 

BRANCH IF YES 

FEC WRONG ON UNDERFLOW 

FEA OK? 

BRANCH IF YES 

FEA WRONG ON UNDERFLOW 

GET RESULT 

DID EXPONENT LOAD CORRECTLY' 
BRANCH IF YES 
SAVE EXPECTED 
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4305 

4907 

4908 

4S09 

4910 

4911 

4912 

49:3 

4914 

4915 

491& 

4917 

4918 

4919 

4920 

4921 

4922 

4923 

4924 

4925 

4926 

4927 

4928 

4929 

4930 

4931 

4932 

4933 

4934 

4935 

4936 

4937 

4938 

4939 

4940 

4941 

4942 

4943 

4944 

4945 

4946 

4947 

4948 

4949 

4950 

4951 

4952 

4953 

4954 

4955 

4956 

4957 

4958 

4959 

t9fe0 



016712 
016716 
016720 
016724 
016726 
016730 
016734 
016740 



016742 
016750 
016756 
016762 
016766 
016772 
016776 

017000 
017002 
017004 
017006 
017012 
017020 
017022 
017030 
017034 
017036 
017042 
017046 
017050 
017054 
017062 



017064 
017072 
017100 
017104 
017110 
017114 
017120 

017122 
017124 
017126 
017130 
017134 
017142 
017144 
017152 
017156 
017160 
017164 



005037 C01202 
104112 

042700 102000 

005700 

001405 

005037 001200 
010037 001202 
104003 



5S: 



CLR 
ERROR 
BIC 
TST 
BEO 
CLR 
MOV 
ERROR 



ITMPl 

112 

•FER+FIU,R0 
RO 
6S 

JTMPO 
RO.JTMPl 
3 



: VALUE OF RESULT 
; EXPONENT WRONG 



;CC'S OK' 
BRANCH IF YES 
:SAVE EXPECTED CCS 
;SAVE RECEIVED CCS 
« :CC'S BAD 

i Section - 2 



012737 
012737 
004737 
172427 
170127 
176427 
170000 

104107 
022626 
170200 
174037 
022737 
001406 
012737 
005037 
104112 
042700 
022700 
001406 
010037 
012737 
104003 



012737 
012737 
004737 
172427 
170127 
176427 
170000 

104107 
022626 
170200 
174037 
022737 
00140b 
012737 
005037 
104112 
042700 
022700 



017002 000244 

016756 001110 

034716 

037677 

002013 

177600 



001204 

000077 001204 

000077 001200 
001202 

102000 
000004 

001202 

000004 001200 



017124 000244 

017100 001110 

034716 

137677 

002007 

177577 



001204 

137677 001204 

137677 001200 
001202 

102000 
000010 



LDEXP»(EXP=-200) 



L$: nov 

MOV 
JSR 
LDF 
LDFPS 
LDEXP 
CFCC 

; FAILURE-NO TRAP 

ERROR 107 
7J: CMP 
STFPS 
STF 
CMP 
BEQ 
MOV 
CLR 
ERROR 
8S: BIC 
CMP 
BEQ 
MOV 
MOV 
ERROR 



•7S,FPPVEC 
M>&,3tSLPERR 
PC.CHGFEC 
•t637677,AC0 
•FIU+13 
•177600, ACO 



(SP)+,(SP)+ 
RO 

AC0,STMP2 
•77 STMP2 
8S 

•77.STMP0 
$TMP1 
112 

•FER+FIU,RO 
•FZ.RO 
9S 

RO.STMPl 
•Fi.STMPO 
3 



;5ET ERROR LOOP 

INITIALIZE ACO 

LOAD COMPLIMENT CCS 

EXECUTE INSTRUCTION TO CAUSE TRAP 



RESTORE THE SP 
GET CCS BACK 
GET DATA 
EXPONENT OK' 
BRANCH IF YES 
SAVE EXPECTED 
VALUE FO DATA 
EXPONENT URONG 



;CCS OK' 
BRANCH IF YES 
SAVE RECEIVED VALUE 
SAVE EXPECTED VALUE 
w ;CC'S WRONG 

•Section - 3 



LDEXP«(EXP<-200) 



MOV 
MOV 
JSR 
LDF 
LDFPS 
LDEXP 
CFCC 

; FAILURE-NO TRAP 

ERROR 107 
lOi: CMP 

STFPS 

STF 

CMP 

BEQ 

MOV 

CLR 

ERROR 
IIS: BIC 

CMP 



•lOS.FPPVEC 
• >b!a^SLPERR 
PC.CHGFEC 
•10137677, ACO 
•FIU+7 
•177577, ACO 



(SP)+,(SP)+ 
RO 

AC0.STMP2 
•13^677, $TMP2 

lis 

•137677, STMPO 
JTMPl 
112 

•FER+FIU,RO 
•FN.RO 



;SET ERROR LOOP 

; INITIALIZE ACO 
LOAD COMPLIMENT CCS 
EXECUTE INSTRUCTION TO CAUSE TRAP 



RESTORE THE SP 
SAVE CCS 
GET DATA 
EXPONENT OK' 
BRANCH IF YES 
SAVE EXPECTED 
VALUE OF RESULT 
RESULT URONG 

;CCS OK' 
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4« 
4< 
49b? 
4%8 

3?^ 

4971 
4972 
4973 
4974 
4975 
4978 
4977 
4978 
4979 
4980 
4901 
4982 
4983 
4984 
4985 
498b 
4987 
4988 
4989 
4990 
4991 
4992 
4993 
4994 
4995 
49% 
4997 
4998 
4999 
5000 
5001 
5002 
5003 
5004 
5005 
500b 
5007 
5008 
5009 
5010 
5011 
5012 
5013 
5014 
5015 
EQlb 



7170 xmob 

7172 010037 



01720b 012737 

iim m 

1722b 172427 

017232 170127 

'1723b 171027 

17242 170000 



8 



017244 104107 
01724b C22b2b 



017250 
0l72Sb 
0172b4 
017270 
017274 
017300 
017304 

01730b 
017310 



012737 
012737 
004737 
172427 
170127 
173027 
170000 

104107 
022&2b 



017312 
017314 
017322 



017330 
017334 
017342 
01734b 
017352 
017356 

0173b0 
0173b2 
017384 
017370 
017374 
017402 



000004 
012737 
012737 



004737 
012737 
172427 
170127 
I7b427 
170000 

104113 
022b2b 
170237 
174037 
022737 
00140b 



001202 
OOCOlO 



01724b 

m 

000377 
002000 
00037^ 



017310 
0172b4 
03471b 
000400 
002000 
000300 



000037 
02003b 



03471b 
0173b2 
040177 
001017 
000377 



001202 
001204 
037777 



0012C0 



000244 
001110 



000244 
001110 



001240 
001222 



000244 



MOV 
ERROR 



12S 

RO.STMPl 

iFN.STMPO 

3 



BRANCH IF YES 
SAVE RECEIVED 
SAVE EXPECTED VALUE 
CC'5 BAD 



Section - 4 

normalization fl0u*exp<-129 



i25 



il3S,FPPVEC 



MOV 
MOV 
JSR 
LDF 
LDFPS 
MULF 
CFCC 

; FAILURE-NO TRAP 

ERROR 107 
13$: CMP (SP)+.(SP)+ 



l.+b.aiiLPERR 

pc.cAgfec 

•t6377,AC0 
iFIU 

•t0377,AC0 



SET ERROR LOOP 
INIT THE OST 

EXECUTE INSTRUCTION TO CAUSE UNDERFLOW 



; RESTORE THE SP 



.•SECTION - 5 

; NORMALIZATION FL0U»EXP=-129 



MOV 
MOV 
JSR 
LDF 
LDFPS 
SUBF 
CFCC 

: FAILURE-NO TRAP 

ERROR 107 
14J: CMP (SP)+,(SP)+ 



•14$,FPPVEC 
t.4b.aiSLPERR 

pc.cAgfec 

•t0400,ACO 
•FIU 

•t030Q,AC0 



SET ERROR LOOP 

INITIALIZE THE OST 

EXECUTE INSTRUCTION TO CAUSE TRAP 



; RESTORE THE SP 



4tEST 37 FIV 

« THIS TEST CHECKS THE 5 POSSIBLE OVERFLOW CONDITIONS. IT 
* ALSO INCLUDES 3 ADDITIONAL CHECKS OF THE STCF TO ENSURE THE 
« CONTROL STORE IS FUNCTIONING PROPERLY. 

t§T37: SCOPE 

;; SET TEST NUMBER IN MAILBOX 

ESCAPE TO TEST 40 ON ERROR 



•STN-1,$TESTN 
•TST40;SESCAPE 



001204 



MOV 
MOV 

; SECTION - 1 
;LDEXP»(EXP > 

JSR 

MOV 

LDF 

LDFPS 
4$: LDEXP 

CFCC 

; FAILURE-NO TRAP 

ERROR 113 

1$: CMP (SP)+,(SP)+ 
STFPS STMPl 
STF AC0.STMP2 
CMP i37>77.$TMP2 
BEQ SS 



177) 
PC.CHGFEC 
•IJ.FPPVEC 
•t040177,AC0 
•FIV+17 
•377, ACO 



;INIT ACO 

LOAD COMPLIMENT CCS 

EXECUTE INSTRUCTION TO CAUSE TRAP 



RESTORE THE SP 

GET CCS 
GET DATA 
EXP OK' 
BRANCH IF YES 



PDFI1-H5/55 TC FPU' 
DEFPBfl.CHB 137 



CIASrOSTIC FACT = 
FIV 



JOS 



5317 
5018 



5021 
5022 



5025 
502b 
5027 

50p 
5C30 
5031 
5032 
5033 
503H 
5035 
503i> 
5037 
5038 
503S 
50M0 
50H1 
50M2 
50M3 
5044 
5045 
504b 
5047 
5048 
5049 
5050 
5051 
S052 
5QS3 
5054 
5055 
505b 
5057 
5058 
50SS 
50b0 
50bl 
5082 
50b3 
50b4 
50b5 
50bb 
50b7 
50b8 
50bS 
5070 
5071 
5072 



7404 
7412 



74, 
7^24 
74 
74. 
7442 
7444 
7452 
017454 
Q174b2 
017464 
017472 
0175QQ 
017502 
017510 



017512 
017520 
01752b 
017532 
01753b 
017542 
01754b 

017550 
017552 
017554 
017580 
0175bb 
017570 
01757b 



0l7b0Q 
Q17b0b 
017bl4 
0l7b20 
017824 
017830 
017b34 

Q17b3b 
0l7b40 



017b42 
017b50 
017b58 
017864 
017872 



012737 
005037 

iSii? 

022737 
001404 

mws 

8§lS4 
012737 

4427^^ 
022737 



037777 
001202 

001204 
000010 

000010 

017352 

017352 

001000 
100002 



001200 

001204 

001200 

001208 

001202 

001202 
001202 



)127o7 100002 001200 
104003 



012737 
012737 
004737 
172427 
170127 
171427 
170000 

104113 
022828 
170337 
022737 
001404 
012737 
104117 



012737 
012737 
004737 
172427 
170127 
172027 
170000 

104113 
022826 



012737 
012737 
012737 
012737 
170011 



017552 000244 

017526 001110 

034716 

077777 

001000 

Q77777 



001204 

000010 001204 
000010 001200 



017640 000244 

017814 OOlUO 

034716 

077600 

OOlOGO 

077800 



017724 000244 

077777 001180 

177777 001182 

177777 001164 
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2S: 



3S: 



5S: 



CLR 

ERROR 

STST 

CMP 

BEG 

MOV 

ERROR 

CMP 

BEG 

MOV 

ERROR 

BIC 

CMP 

MOV 
ERROR 



■37777, JTf^PO 

STHPl 

114 

JTHP2 

iF0,STMP2 

3S 

•F0,5TMP0 
115 

•4J,$THP3 
5$ 

i4J,JTMPl 

lib 

•FIV.JTMPl 
•FER+FV,5TMP1 



ER+FV,JTMPO 



SAVE EXPECTED 
VALUE OF DATA 
EXPONENT WRONG 
GET FEC & FEA 
FEC OK' 
BRANCH IF YES 
SAVE EXPECTED VALUE 
FEC URONG ON OVERFLOW 
FEA OK' 
BRANCH IF YES 
SAVE EXPECTED VALUE 
FEA URONG ON OVERFLOU 

CCS OK' 
BRANCH IF YES 
SAVE EXPECTED RESULT 
CCS BAD 



•Section - 2 



M00«(INTG>2««127) 



i%: NOV 

MOV 
JSR 
LDF 
LOFPS 
MOOF 
CFCC 

;FflILURE-NO TRAP 



•71,FPPVEC 
• .4,9ISLPERR 

pc.cAgfec 

•t677777,AC0 
•FIV 

•t077777,AC0 



71: 



ERROR 
CMP 
STST 
CMP 
BEQ 
MOV 
ERROR 



113 
(SP)+,(SP)+ 
5TMP2 
•F0,$TMP2 
8S 

•FO,STMPO 

117* 



SET ERROR LOOP 
LOAD THE DEST 

EXECUTE INSTRUCTION TO CAUSE TRAP 



;N0 TRAP 

; RESTORE THE SP 



; state 105 work ok' 
branch if yes 
save expected fec 
:fec mpong in state 105 

Section - 3 
nornalization flow 



»: NOV 
NOV 
JSR 

LDF 
LOFPS 
flOOF 
CFCC 
;FfiILURE-N0 TRAP 

ERROR 113 ;N0 TRAP 

CMP (SP)+,(SP)+ -RESTORE THE SP 

SECTION - 4 



•9S.FPPVEC 
•.+6.ailLPERR 

pc.cAgfec 

•t677b00,AC0 
•FIV 

•t077800,AC0 



SET ERROR LOOP 
LOAD THE DST 

EXECUTE INSTRUCTION TO CAUSE TRAP 



STrFiHO 



MOV 
MOV 
MOV 
MOV 
SETD 



•lOI.FPPVEC 
•777^7.IREG0 
•-l.SREGl 
•-1 SREG2 



;PUT « IN MEMORY 
TO CAUSE OVERFLOW 
WHEN CONVERTING 



S 55 ^0 «^0H-: DIfilNOSTIC PhPT c ^IflCYil 27:732) 
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5073 

5074 

5075 

507b 

5077 

5079 

5079 

5080 

5031 

5082 

5083 

5084 

5085 

508b 

5087 

5088 

5Q8S 

5090 

5091 

5092 

5093 

5094 

5095 

50% 

5097 

5098 

5099 

5100 

5101 

5102 

5103 

5104 

5105 

5106 

5107 

5108 

5109 

5110 

5111 

5112 

5113 

5114 

5115 

511b 

5117 

5118 

5119 

5120 

5121 

5122 

5123 

5124 

5125 

512b 

5127 

5128 



Ql7fe74 
017700 
017706 
017712 
017716 
017720 

017722 
017724 



01772b 
017734 
017736 
017742 
017750 
017754 
0177b0 
017762 
0177b4 



172437 001160 

012737 017706 

004737 034716 

170127 001200 
176001 
170000 

104113 
022626 



001110 



020036 
020040 
020046 



020054 
020060 
020066 
020072 
020076 
020100 



012737 
170C11 
172437 
012737 
004737 
170127 
176027 
000000 
170000 



017770 

001160 
017750 
034716 
001200 



000004 
012737 
012737 



00M737 
012737 
172427 
170127 
175400 
170000 



000040 
020244 



034716 
020104 
060000 
000400 



000244 
001110 



017766 


104113 






017770 


022626 






017772 


012737 


020034 


000244 


020000 


170011 






020002 


172437 


001160 




020006 


012737 


020014 


001110 


020014 


004737 


034716 




020020 


170127 


001200 




020024 


176037 


001204 




020030 


170000 






020032 


104113 






020034 


022626 







001240 
001222 



000244 



JREGO.ftCO 
•.+6,ill$LPERR 

pc.chgfec 
•f1v+fd 



;LOAO THE SRC ACC. 
•SET ERROR LOOP 

; EXECUTE INSTRUCTION TO CAUSE TRAP 
•UAIT FOR TRAP 



LUO 
MOV 
JSR 
LDFPS 
STCDF 
CFCC 

; FAILURE. NO TRAP 

tRROR 113 ;N0 TRAP 

lOi: CMP (SP)+,(SP>+ :RESTORE THE SP 

Section - s 



STCFtlMMEDIATE 
MOV 
SETD 
LDO 
MOV 
JSR 
LDFPS 
STCDF 
.WORD 
CFCC 

; failure-no trap 

error 113 ;n0 trap 

iij: cmp (5p)+,(sp)+ -restore the sp 

[Section - & 



•11$,FPPVEC 

SREGO.ACO 
»>6,ilSLPERR 

PC.CftGFEC 

•FIV+FD 

ACO,(PC)+ 



;LOAD THE SRC 
I SET ERROR LOOP 



; EXECUTE INSTRUCTION TO CAUSE TRAP 



;STCF»-MO 

MOV 

SETD 

LDO 

MOV 

JSR 

LDFPS 

STCDF 

CFCC 
; FAILURE-NO TRAP 

ERROR 113 
12S: CMP (SP)+,(SP)+ 



•12I,FPPVEC 

SREGO.ACO 
l.+6,StSLPERR 

pc.cAgfec 

•Ftv+FO 
AC0,$TMP2 



;L0AD THE SRC 
•SET ERROR LOOP 



: EXECUTE INSTRUCTION TO CAUSE TRAP 



;N0 TRAP 

I RESTORE THE SP 



4tEST 40 FIC 

* THIS TEST ENSURES THAT THE INTEGER CONVERSION 

* INTERRUPT OCCURS FROM ALL 3 POSSIBLE ROM STATES. 

t§T40: SCOPE 

" ;;SET TEST NUMBER IN MAIL BOX 

ESCAPE TO TEST 41 ON ERROR 



MOV 
MOV 

; SECTION - 1 
STCI»MO«IL(0) 
JSR 
MOV 
LDF 
LDFPS 

3$: STCFI 
CFCC 



•$TH-1,5TESTN 
•TSTMllSESCAPE 



PC.CHGFEC 

ili.hPPVEC 

it0&0000,AC0 

•FIC 

ACO.RO 



;INIT THE SRC 

; EXECUTE INSTRUCTION TO CAUSE TRAP 



PDPn-M5/S5/70 FPll- 
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FIC 



LD8 
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5129 

5130 

5131 

5132 

5133 

5134 

513S 

5l3e> 

5137 

5138 

5139 

5140 

5141 

5142 

5143 

5144 

5145 

5146 

5147 

5148 

5149 

5150 

5151 

5152 

5153 

5154 

5155 

515fc 

5157 

5158 

5159 

51&0 

5Ibl 

51b2 

5lb3 

5lb4 

5165 

51E)& 

51b7 

51b8 

5169 

5170 

5171 

5172 

5173 

5174 

SITS 

5176 

5177 

5178 

5179 

5180 

5181 

5182 

5183 

£184 




020130 

o|8l4§ 
020142 
020150 



020152 
020160 
020166 
020172 
020176 
020200 

020202 
020204 



020206 
020214 
020222 
020226 
020232 
020236 

020240 
020242 



020244 
020246 
020254 
020262 
020270 
020274 
020302 
02030^ 
02031c: 
020314 
020316 
020322 
020330 



104120 
022626 
170337 
022737 
001404 
012737 
104121 
022737 
001404 
012737 
104122 



012737 
012737 
004737 
170127 
17540G 
J 70000 

104120 
022626 



012737 
012737 
004737 
170127 
175437 
170000 

104120 
022626 



000004 
012737 
012737 
012737 
172427 
012737 
004737 
174427 
170000 
022626 
170337 
022737 
001404 



001204 
OCOOOb 

000006 

020076 

020076 



020204 
020166 
034716 
000500 



020242 
020222 
034716 
000400 
001200 



000041 
020464 
020314 
OOOOOO 
020302 
034716 
OOOOOO 



001204 
000004 



001204 
001200 
001206 
001202 



000244 
001110 



000244 
001110 



001240 
001222 
000244 

001110 



001204 



;FaiL!JR£-NO TfWP 



IS; 



2S: 



ERROR 
CMP 
STST 
CMP 
BEQ 
MOV 
ERROR 
CMP 
BEQ 
MOV 
ERROR 



120 
(SF)+,(SP)* 
JTMP2 

IFICE,JTHP2 
2S 

•FICE.JTHPO 

121 

•3&,$TMP3 
4$ 

•3S,STMP1 

122 



NO TRAP ON CONVERSION ERROR 
RESTORE THE SP 

FEC OK' 
BRPNCH IF YES 
SAVE EXPECTEO VALUE 
FEC URONG 
FEA OK' 
BRANCH IF YES 
SAVE EXPECTEO RESULT 
FEA URONG 



; Section - 2 



:STCI«M0#IL(1) 
4j: MOV 
MOV 
JSR 
LDFPS 
STCFI 
CFCC 

;FflILURE-NO TRAP 

error 120 ;n0 trap 

55: cmp (sp)+,(sp)+ .-restore the sp 

Section - 3 



tSi.FPPVEC 
•.>L3«SLPERR 

pc.chgfec 
«f!c+fl 

ACO.RO 



;SET ERROR LOOP 

; EXECUTE INSTRUCTION TO CAUSE TRAP 



;STCFI»-MO 

MOV 

MOV 

JSR 

LDFPS 

STCFI 

CFCC 
; FAILURE-NO TRAP 

ERROR 120 
65: CMP (SP)+,(SP)+ 



t6S,FPPVEC 

x.-^&.sislperr 
pc.chgfec 
«f1c 

AC0,5TMP0 



;SET ERROR LOOP 

; EXECUTE INSTRUCTION TO CAUSE TRAP 



;N0 TRAP 
•RESTORE THE SP 



;4tEST 41 DIVIDE BY ZERO 

;« THIS TEST CHECKS T« TUO ROM STATES THAT CAN BE USED WHEN 
» AN ATTEMPT TO DIVIDE BY ZERO IS MADE. 
::«««««»«««««««»»««««««»««««»«««««««»«««»«««««»«««««««»««««««««« 
t§T41: SCOPE 



MOV «5TN-1,5TESTN 

MOV •TST42.SESCAPE 

MOV IIS.FPPVEC 

LDF lO.ACO 

MOV l.^aiSLPERR 

JSR PC.CHGFEC 

35: 01 VF iO,ACO 
CFCC 

IS: CMP (SP)+,(SP)+ 

STST $TMP2 

CMP •4,5TMP2 

BEQ 25 



;SET TEST NUMBER IN MAIL BOX 
•ESCAPE TO TEST 42 ON ERROR 

LOAD THE NUMERATOR UITH ZERO 
SET ERROR LOOP 

EXECUTE INSTRUCTION UNDER TEST 

WAIT FOR TRAP 

RESTORE THE SP 

GET THE FP STATUS 

FEC OK' 

BRANCH IF YES 
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MOB 



5185 

liis 

5189 

§190 

§191 

5192 

5193 

5:<9H 

5195 

Ei% 

51^7 

5198 

5iq«9 

5200 

5201 

5202 

5203 

5204 

5205 

5206 

5207 

5208 

5209 

5210 

5211 

5212 

5213 

5214 

5215 

521& 

5217 

5218 

5219 

5220 

5221 

5222 

5223 

5224 

5225 

52S& 

5227 

5228 

5229 

5230 

5231 

5232 

5233 

5234 

5235 

523& 

5237 

5238 

5239 

5240 



02C332 
341 




020352 
0203&0 

020362 
020370 
020374 
020400 
020402 
020404 
020410 
020416 
020424 
020430 
020434 
020436 
020440 
020444 
020452 
020454 
020462 



020464 
020466 
020474 
020502 
020506 
020514 
020516 

020520 
020526 
020530 
020532 
020536 
020544 
020546 
020554 
020556 
020564 
020566 
020574 



012737 
10H134 
■ 2737 
1404 
012737 
104135 

012737 
170127 
172427 
170000 
022626 
172427 
012737 
012737 
004737 
174427 
170000 
022626 
170337 
022737 
001404 
012737 
104136 



000004 
012737 
012737 
004737 
012737 
170006 
000240 

012737 
104123 
022626 
170337 
022737 
001404 
012737 
10H124 
022737 
001404 
012737 
104125 



000004 001200 
020306 001206 
020306 001202 



020402 000244 

004000 

100000 



040000 

020436 000244 
020424 001110 
034716 
000000 



001204 

000004 001204 
000004 001200 



000042 
020736 
034716 
020530 



001240 
001222 

000244 



170006 001200 



001204 
000002 

000002 

020514 

020514 



001204 
001200 
001206 
001202 



2S: 



MOV 

ERROR 

CMP 

BEQ 

MOV 

ERROR 



Hi: MOV ISJ.FPPVEC 

LDFPS IFIUV 

LDF itOlOOOOO.flCO 
CFCC 

55: CMP (SP)+.(SP)+ 

LDF •t040600.fiC0 

MOV i65,FPPVEC 

MOV l.-fLSiSLPERR 

JSR pc.cAgfec 

DIVF «0,flCO 
CFCC 

6S: CMP (SP)+,(SP)+ 

STST STMP2 

CMP »4.STMP2 

BEQ TSt42 

MOV •4.$TMP0 

ERROR 136 
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II4,5TMP0 ;5flVE EXPECTED VALUE 

134 ;FEC URONG 
•35,ITMP3 FEA OK' 

4$ -BRANCH IF YES 

i3S,STMPl ;SAVE EXPECTED VALUE 

135 :FEA URONG 



; CHANGE FEC 
;WAIT FOR TRAP 
; RESTORE THE SP 
•ENSURE ACO NON-ZERO 

;5ET ERROR LOOP 

EXECUTE INSTRUCTION UNDER TEST 
WAIT FOR TRAP 
RESTORE THE SP 
GET FEC 
FEC OK' 

:branch if yes 
Save expected value 
fec urong 



»TEST 42 ILLEGAL OP-CODES 

« 

» THIS TEST FIRST ENSURES THAT THE ILLEGAL OP-CODE TRAP FUNCTIONS 
« PROPERLY. IT THEN CHECKS ALL THE POSSIBLE ADDRESSES OF THE 
» NO-MEM ROM THAT FORCE AN ILLEGAL OP CODE TRAP. 

« LAST, IT CHECKS THE FID BIT TO ENSURE IT FUNCTIONS PROPERLY. 
tST42: SCOPE 

^^g^ mm< IN HAIL BOX 
ESCAPE TO TEST 43 ON ERROR 



iSTN-l,$TESTN 
•TST43!$ESCAPE 
PC.CHG^EC 
ilt.FPPVEC 



MOV 
MOV 
JSR 
MOV 

2S: .UORD 
NOP 

; FAILURE-NO TRAP 

MOV »170006,JTMP0 

ERROR 123 

1$: CMP (SP)+,(SP)+ 

STST JTMP2 

CMP •2,$TMP2 

BEQ 3S 

MOV •2,$TMP0 

ERROR 124 

3S: CMP •2S,$TMP3 

BEQ 4S 

MOV l2S,STnPl 

ERROR 125 



; EXECUTE THE ILL-OP CODE 



SAVE OP CODE THAT FAILED 
NO-MEM ROM FAILED 
RESTORE THE SP 
GET STATUS 
FEC OK? 
BRANCH IF YES 
SAVE EXPECTED VALUE 
FEC URONG ON ILLEGAL OP-CODt 
FEA OK? 
BRANCH IF YES 
SAVE EXPECTED FEA 
FEA URONG ON ILL OP CODE 



•CHECK THE NO-MEM ROM 
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5241 

5242 

5243 

5244 

5245 

524i 

524 

5248 

5249 

5250 

5251 

£252 

5253 

5254 

5255 

52% 

5257 

5258 

5259 

52E>0 

52bl 

52£>2 

5263 

5264 

5265 

5266 

5267 

5268 

5269 

5270 

5271 

5272 

5273 

5274 

5275 

5276 

5277 

5278 

5279 

5280 

llli 

5283 
5284 
5285 
5286 
5287 
5288 
5289 
5290 
5291 
5292 
5293 
5294 
5295 
5296 



020576 
020604 
020610 
020616 
020622 



020736 
020740 
02074b 
020754 



020762 
020766 
Q20770 
020774 
021002 
021004 
021012 



021014 
021014 
021022 
021026 
021G30 



8 



020630 

020640 
020644 
020650 
020652 

»60 
020666 
020670 
020676 
02070M 
02070b 
020710 
020712 
020716 
020724 
020726 
020734 



012737 
012700 
012737 
011037 
000000 

mil 

022626 
5737 
1371 
(%2700 
022700 
001362 
000406 
1270b 
13737 
104123 
012737 
012737 
17600b 
170000 
022626 
170337 
022737 
001404 
012737 
104130 



000004 
012737 
012737 
012737 



012706 
170106 
170237 
022737 
001404 
012737 
104126 



012737 
170127 
170206 
022706 



020630 
002000 
020616 
020622 



001103 

000002 
002112 



001100 
020622 

020710 
020704 



001204 
000002 

000002 



000043 
021304 
021264 



001100 

001202 
001100 

001100 



021022 
00105b 

001056 



000244 
001110 



001200 

000244 
001110 



001204 
001200 



001240 
001222 
000244 



001202 
001200 



001110 



45: 



9S: 
6S: 



51: 



7J: 
9S: 

lOS: 



nov 

MOV 

now 
nov 

.WORD 

NOP 

SR 

CflP 

TSTB 

BNE 

ADD 

CMP 

BNE 

BR 

MOV 

MOV 

ERROR 

MOV 

MOV 

STCFD 

CFCC 

CMP 

STST 

CMP 

BEO 

MOV 

ERROR 



•55.FPPVEC 
IILLOP.RO 
•.•^6,alSLPERR 
(R0],6S 

7$ 

(SP)+.(5P)+ 

SERFL6 

6S 

112, RO 

iiLlend.ro 

8S 
9$ 

iUOO.SP 
6J.JTftP0 
125 

»105,FPPVEC 

i.-f6!aiSLPERR 

AC0,AC6 

(SP)+,{SP)+ 

JTMP2 

•2.5TMP2 

TSt43 

•2.$TMP0 

I3t 



;PUT ADDRESS OF TBL OF OP-CODES IN RO 
SET ERROR LOOP 
;LOAD THE ILLEGAL OP CODE 
; EXECUTE THE OP-CODE 

DID NOT TRAP 
RESTORE THE SP 
ANY ERRORS^ 
BRANCH IF YES 
SELECT NEXT OP-CODE 
DONE? 

BRANCH IF NO 



:SAVE OP-CODE THAT FAILED 
;N0 TRAP 

SET ERROR LOOP 

EXECUTE ILLEGAL INSTRUCTION 

WAIT FOR TRAP 

RESTORE THE SP 

CHECK ROM STATE 32 

IS IT OK' 

; BRANCH IF YES 

; STATE 32 DID NOT LOAD FEC 



4tEST 43 NO-MEM ROM 

» THIS TEST COMPLETES THE TEST OF THE NO-MEM ROM. IT 

« CONSISTS OF TESTING THOSE OP-CODES THAT CAN USE R6 OR R7 

* AS LEGAL REGISTERS. 

. 

t§T43: SCOPE 

;;SET TEST NUMBER IN MAIL BOX . 
; ESCAPE TO TEST 44 ON ERROR 



MOV 
MOV 
MOV 
; SECTION - I 
LDFPS 

MOV 
LDFPS 
STFPS 
CMP 
BEQ 
MOV 
ERROR 



t$TN-l,STESTN 
•TST44!SESCAPE 
•1S,FPPVEC 



•STACK, SP 
R6 

STMPl 

tllOO.STMPl 
2$ 

tllOO,JTMPO 
126 



INITIALIZE THE SP 
EXECUTE INSTRUCTION UNDER TEST 
GET DATA BACK 
DATA 0K» 
BRANCH IF YES 
SAVE EXPECTED VALUE 
LEGAL OP-CODE FAILED 



SECTION - 2 
iSTFPS 



MOV i.-t-b.aiSLPERR 

LDFPS tl05£> 

STFPS R6 

CMP tl056,R6 



;SET ERROR LOOP 
{INITIALIZE FPS 
EXECUTE INSTRUCTION 
;UORK OK? 



[AirCSTi: PfiPT c '•AC ill i? 



'32) 



21-OCT-rb 1H:5H PAi£ 126 



$301 021C7SH iWll 



5321 



5328 



:'Ci202 
001056 
OCUOO 



IIQM 0011, 
Q21im 104126 



012737 02106H 
1^0306 

001202 

OCUCQ 
000002 



81' 



!1116 

mi6 

Jllfi! 
>1130 

d2ii^ 

02114M 
021152 
02115b 



012737 
177027 
175406 
K2706 
001410 
010637 
012737 
012706 
104126 



000002 



021124 
001076 

M1076 

001202 
001076 
001100 



021160 






021160 


012737 


021166 


^1166 


012706 


177776 


021172 


176406 




(K1200 


012706 
17S037 


001100 
001202 


021204 


022737 


177776 


021212 


001404 






012737 


177776 




104126 





021224 
02U' 
Q21( 



021? 

oiilP 

021262 
021264 



012737 02J232 

012706 001100 
177006 

175437 001202 

022737 001100 



001414 
0i?737 
104126 
011646 



001100 



301200 



001110 

001202 
001200 

001110 

001200 



001110 

001202 
001200 

001110 

001202 
001200 



BRANCH IF YES 

SAVE RECEIVED VALUE 

SAVE EXPECTED VALUE 



Ka 3S 

NOV R6JW1 

nov ii6s6.STnP0 

MOV «STAd!:.SP 

error 126 : legal op-code failed 

; Section - 3 

[STST 



nCV •.•^6,atSLP£RR 

STST R6 

HOV R6.fTnPl 

fWV ISTACK-Rb 

CF1P ^.STriPl 

BEQ 4S 

flOV ig.lTnPO 

ERROR 126 



SET ERROR LOOP 
EXECUTE INSTRUCTION FEC=2 
SAVE DATA 
RESTORE R6 
DATA OK' 
BRANCH IF YES 
SAVE EXPECTED VALUE 
LEGAL OP CODE FAILED 



; Section - 4 

rSTCFI 
AS: 



NOV l.+l-ailLPERR 

LDCIF llOTfe.ACO 

STCFI AC0JI6 

CflP 110^6,5? 

BEQ 5S 

NOV R6.1TnPl 

MOV 11076, ITNPO 

NOV iSTACft.SP 

ERROR 126 



SET ERROR LOOP 
INITIALIZE ACO 
EXECUTE INSTRUCTION 
DATA OK' 
BRANCH IF YES 
SAVE RECEIVED DATA 
SAVE EXPECTED DATA 
RESTORE SP 
LEGAL OP CODE FAILED 



Section - 5 

iLOEXP 
SS: 



MOV t. '»6.at lLPERR 

NOV §177^6, SP 

LDEXP R6.AC0 

NOV tSTACKJP 

STEXP ACO.ITflPl 

CMP •-2,JTMP1 

BEQ 6S 

MOV •-2,ITMP0 

ERROR 126 



SET ERROR LOOP 
PUT EXPONENT TO LOAD IN SP 
EXECUTE INSTRUCTION 
RESTORE THE SP 
GET EXPONENT BACK 
DATA OK' 
BRANCH IF YES 
SAVE EXPECTED VALUE 
LEGAL OP-CODE FAILED 



Section-6 

•LDCIF 



IS: 



MOV 1. •^6.atSLPERR 

MOV ISTACK.SP 

LDCIF R6.AC0 

STCFI ACO.fTMPl 

CMP •I160.ITMPI 

BEQ TST44 

HOV lUOO.STMPO 

ERROR 126 

HOV (SP),-CSP) 



SET ERROR LOOP 
INITIALIZE THE SP 
EXECUTE INSTRUCTION 
GET DATA BACK 
DATA OK' 
iBRANCH IF YES 

Save expected value 
legal op-code failed 



C09 



"DFli 45 55/70 FPU-: OlfliNOSTIC PhFI 
D£FPW.C«B T43 NO-r€« ROf! 



i ''flCii: £7. 73c J 21-XWb 14:54 PAGE iC? 



5353 021266 162716 000002 

5354 021272 0l36r 001200 
"]li76 012706 001 IOC 

:1302 104127 




5371 
5372 
5373 
5374 
5375 
5376 
5377 
5378 
5379 
F380 
5381 
5382 
5383 
5394 
5395 
5396 
5387 
5388 
5389 
5390 
5391 
5392 
5393 
5394 
5395 
53% 
S397 
5399 
5399 
5400 
5401 
5402 
5403 
5404 
5405 
5406 
£407 
5408 



021304 
021306 
02131H 

021322 
021330 
021336 
021342 
021350 
021352 
021360 
021362 
021364 
021366 
021372 
021374 
021400 
021404 



021406 
021412 
021416 
021424 
021432 
021440 
021444 
0214% 
021450 
021452 
021456 
021460 
021%4 
021466 
021472 

021474 
021500 



000004 
012737 
012737 

012737 
012737 
012706 
012737 
000237 
012737 
170016 
000230 
000240 
022706 
001405 
012706 
005037 
104131 



012706 
005037 
012737 
012737 
012737 
012706 
170016 
0050% 



021514 
021520 
021526 



001416 
022706 
001003 
012706 
104132 

010637 
012737 
012706 
104142 
012706 
022737 
001401 



X0044 
021532 

021366 
021366 
001100 
021350 

100000 



001074 

001100 
177772 



001100 
177772 
021452 
021452 
021440 
000400 



000362 
000372 
001100 



001202 
000362 

oonoo 

001100 
021456 



SUB 12. JSP) 

nov a(5P)+,STnpo 

nOV tSTACK.SP 

ERROR 127 



;LEGftL OP CODE TRAPPED 



001240 
001222 

000244 
000240 

001110 

177772 



TEST 44 FP PRIORITY fWBITRATION 

THIS TEST CHECKS TJC FLOATING POINT TRAP PRIORITY fiRBITRATICfi 
LOGIC ON TfiCA FOR PIR7 AND STACK LIMIT YELLOU. THt 
NENORY MANAGEfCNT ARBITRATION IS PERFORNEO LATER. 

..ft**ft««*ftft«»«ft*»fW««««««Mffft««««««*««ffft««f «*«*»«««»«#««§*«»»*» 

t§T44: SCOPE 

^^g^ NUMBER IN HAIL BOX 



MOV 

MOV 

; SECTION - 1 - 
NOV 
MOV 
MOV 
MOV 
SPL 
MOV 
.i40R0 
SPL 
NOP 

25: CMP 
BEQ 
MOV 
CLR 
ERROR 

; SECTION - 2 
STACK LIMIT 



•ITN-l,fTESTN 
•TST4S SESCAPE 
- PIR 7 
•25,FPPVEC 
•25.PIR0VEC 

•ura.sp 

l>6,dtSLPERR 

7 

•BIT15.PIRQ 
170016 

0 

•1074,SP 
15 

tllOO,SP 

PIRQ 

131 



Is 



000244 
000004 
001110 



001200 



000366 



31: 
65: 



55: 



45: 



YELLOU 

MOV 11100, SP 

CLR PIRO 

MOV •3$,FPPV£C 

MOV .ssIerrvec 

MOV l.^.atSLPERR 

MOV 1400, SP 

.UORO 170016 

CLR -(SP) 
NOP 

CMP 1362,5? 

BEQ 45 

CMP 1372, SP 

8NE 55 

MOV ISTACK.SP 

ERROR 132 

MOV SP,5TMP1 

MOV i362.5TMP0 

MOV «sta6k,sp 

ERROR 142 

MOV iSTACK.SP 

CMP I65,S«366 

BEQ TSTAs 



;■ ESCAPE TO TEST 45 ON ERROR 

SETUP 
VECTORS 

MAKE SURE SP=1100 
SET ERROR LOOP 
SET CPU AT LEVEL 7 
SET PIR 7 

EXECUTE ILLEGAL OP CODE 
LOWER PRIORITY 
WAIT FOR TRAP 
DID ONLY ONE TRAP OCCUR' 
BRANCH IF YES 
RESTORE THE SP 
ENSURE PIRQ OFF 
FP TRAP DID NOT DISABLE 
PIR7 ON TMCA. 



RESTORE THE SP 
ENSURE PIRO REG CLEAR 
SETUP 
VECTORS 

SET ERROR LOOP 

SET SP TO YELLOW ZONE BOUNDRY 
EXECUTE INSTR TO CAUSE FP TRAP 
EXECUTE INSTR TO CAUSE YEL ZONE TRAP 

;DID CORRECT NO. OF TRAPS OCCUR' 
; BRANCH IF YES 

DID FLOATING POINT FAIL TO TRAP' 
;BRANCH IF NO 

YELLOW ZONE DID NOT DISABLE 
TMCA HONOR FP 
SAVE SP 

SAVE EXPECTED VALUE 
RESTORE THE SP 

THE SP IS NOT WHAT I EXPECTED 



;DID TRAPS OCCUR 
;: BRANCH IF YES 



IN CORRECT SEQ' 



POPU-HS^SS '70 FPll-C DIfll'*C5TIC Pficj £ nflCYll Er.-Sc; Hl-CC-rb 14:54 PAGE 1C8 
OEFPW.Cf* T4M FP PHi:^:'! fiPBITRPTION 



5409 
5410 
5411 
54 1| 

5413 
5H14 
5415 
541b 

3419 

54ig 

E420 
5421 
5422 
5423 
5424 
5425 
5426 

|4^ 

5430 
5431 
5432 
5433 
5434 
5435 
5436 
5437 
543B 
543S 
5440 
5441 
5442 
5443 
5444 
5445 
544£, 
5447 
5448 
5449 

5450 
5451 
5452 
5453 
5454 
5455 
545fc 
5457 
5458 
5459 
54E>0 
5461 
54b2 
£4fe3 
54b4 



021530 104143 



ERROR 143 



021532 
021534 
021542 
021550 
081551 
021561 
02156H 
02157C 
021572 
021600 

021602 
021606 
021610 
021614 
021620 
02162M 
021630 
021634 
021640 
021644 
0216% 
021652 
021656 
021662 
021666 
021672 
021676 
021702 
021706 
021712 
021716 
021720 
021722 
021726 
021732 
02173H 
021736 
021744 
021752 
321760 



000004 
012737 
012737 
012737 
005737 
000403 
012706 
000526 
032777 
001122 

012700 
005020 
012720 
012720 
012720 
012720 
012720 
012720 
012720 
005020 
012720 
012720 
012720 
012720 
012720 
012720 
012720 
012700 
012701 
012702 
0101^} 
077202 
012702 
012701 
010120 
077202 
012737 
012737 
012737 
012737 



000045 
022046 
021564 
177572 

001100 



172340 

000200 
000400 
00%00 
001000 
001200 
001400 
177600 

000200 
000400 
000600 
QOIOOO 
001200 
001400 
177600 
172300 
077406 
000010 



000010 
077400 



077406 
077406 
022032 
021774 



;TRfiP5 DID NOT OCCUR IN 



*T£5T 45 MEflORY HfiNAGEriENT FUNCTIONS 

THIS TEST ENSURES THAT THE SIGNAL SftPK I SPfiCEfi (0; IS 
ENABLED DURING THE TUG FLOATING POINT "BUST- CYCLES. 

THIS IS DONE BY MAKING THE D SPACE PAR. THAT WOULD BE 
REFERENCED BY THE FP INSTRUCTION. NON-feSIDENT. SINCE 
THE INSTRUCTION IS IMMEDIATE noot, I SPACE SHOULD BE FORCED 
AND THE TRAP SHOULD NOT OCCUR. 

NOTE: THIS TEST CAN BE DISABLED BY SUITCH 12. 



001240 
001222 
000004 



010000 157336 5S: 



t$T45: SCOPE 

MOV ISTN-1,5TESTN 

MOV •TST'JI.SESCAPE 

MOV t4S.ERftVEC 

TST MMRb 

BR 5S 

4S: MOV ISTACK.SP 

BR TST46 

BIT t5U12,95WR 

BNE TST46 



172320 
172336 
000250 
001 106 



; SETUP MEMORY MANAGEMENT 

MOV iKiPARO.RO 

CLR (R0)+ 

MOV •2O0,(R0)+ 

MOV 1400, (R0)+ 

MOV 1600. (R0)+ 

MOV tlOO0,{R0)+ 

MOV 11200, (R0)+ 

MOV 11400. (R0)+ 

MOV 1177660, (R0)+ 

CLR (R0)+ 

MOV 1200, (R0)+ 

MOV t400,CR0)+ 

MOV •600.{R0)+ 

MOV I1000,(RO)+ 

MOV 11200, (R0)+ 

MOV •1400.(R0)+ 

MOV 1177600, (R0)+ 

MOV ikipdroIro 

MOV 177406, ftl 

MOV «10,R2 

iJ: MOV R1,(R0)+ 

SOB R2.15 

MOV llO,R2 

MOV 177400, Rl 

25: MOV R1,(R0)+ 

SOB R2.2S 

MOV 177406, KDPDRO 

MOV 177406. KDPDR7 

MOV •3S,MMVEC 

MOV i6S,SLPA0R 



;set test number in mail box 
lescape to test 46 on error 
Set errvec 

is memory mght there' 
branch if yes 

:mgmt not available 
inhibit this test' 
; branch if yes 



SETUP 



SETUP 



HE PAR'S ( KERNEL L 



ERNEL D PAR'S 



; SETUP KERNEL PDR'S (I SPACE) 



; SETUP KERNEL 0 PDR'S (NON-RESIDENT) 

MAKE TRAP VECTORS RESIDENT 

MAKE I/O PAGE RESIDENT 

SETUP MEMORY MANAGEMENT VECTOR 



PDPil-W5. 55/70 FPU- 
OEFPflft.CMB T45 



0IA3NOSTIC PfifiT c fWCYM 2?i?2Z' 
MEMORY HflNAGEfCNT FUhCTIOfiS 



21- 



E09 



7fe 1M:5H PhGE 109 



5%5 

5M70 
5M71 
5472 
5473 
547H 
5475 
E-t7b 
5477 
5478 
5479 
5482 
5481 
5482 
5433 
5484 
5^85 
5486 
5487 
5488 
548S 
5490 
5491 
5492 
5493 
5494 
5495 
54% 
5497 
5498 
5499 
5500 
5501 
5502 
5503 
5^ 



5506 

5509 
5510 
5511 
5512 
5513 
5514 
5515 
5516 
5517 
5518 
5519 
5520 



021766 
177H 




012737 021774 001110 
1^37 000001 177572 
000004 172516 



&S: 



022032 
022036 
022042 
022044 



022046 
022050 
022056 
022064 
022072 
022074 
022102 
022106 
022110 
022112 
022114 
022122 
022130 
022l>t 
022142 
022150 
022156 
022164 
022172 
022176 



022206 
022212 

m\t 

022222 
022226 



900240 

005037 172516 
177572 

005037 172516 
005037 177572 
022626 
104133 



000004 
012737 
012737 
032777 
001067 
012737 
005737 
000402 
022626 
000457 
012737 
012737 
012706 
012737 
012737 

012737 
170127 
170537 

000240 
000240 
005037 
022626 
104lg 
005037 
005037 
022716 



000046 
022252 
010000 

022110 
177572 



022206 
022216 
001100 
100000 
077404 
022156 
ra0004 
001001 
X4000 
077776 



177572 



177572 
172516 
022206 



3S: 



rwv 

ROV 

mv 

NEGF 

.UORO 

NOP 

fiOP 

CLR 

CLR 

BR 

CLR 

CLR 

CflP 

ERROR 



•.♦fc.atSLPERR 

•BITC.mRO 

•BIT2,nWR3 

(PCi+ 
MOOCO 



nnR3 
nfiRQ 

TST46 
MMRS 

nriRO 

(SP)+.(SP>+ 
133 



SET ERROR LOOP 
TURN ON MEMORY MGMT 
ENABLE KERNEL D 5PACE 
EXECUTE TE5T INSTRUCTION 



:TJRN OFF D SPACE 
;;G0 TO NEXT TEST 



; RESTORE THE SP 

;EITHER SAPK I SPACER (0) NOT GOING 
;LOU OR M813B-YA 
!n0T INSTALLED. 



TEST 46 FP AND MGMf TRAP ARBITRATION 

THIS TEST ENSURES THAT TMCA HONOR SEGT CAUSES TMCA HONOR 
FP TRAP TO GO HIGH. 

THIS IS DONE BY SETTING THE FP TRAP WITH A MINUS ZERO TRAP AND 
THEN CAUSING A MEMORY MANAGEMENT TRAP. 

NOTE: SWITCH 12 SKIPS THIS TEST 



001240 
001222 
157044 

000004 



000250 
00C244 

077776 
172326 
001110 
172516 
177572 



t§T46 



3S: 
4J: 



NOP 
6S: 
II: 



2J: 



SCOPE 

MOV tlTN-l.JTESTN 

MOV •TST47.$ESCAPE 

BIT t5U12,alSi4R 

BNE TST47 

MOV «3$.ERRVEC 

T5T MMRfl 

BR 4S 

CMP (SP)+,(SP)+ 

BR TST47 

MOV tlS.MMVEC 

MOV »2S.FPPVEC 

MOV ISTACK.SP 

MOV •I00000,ai77776 

MOV 177404, KDPDRS 

MOV •.+6.a*SLPERR 

BIS •BIT2,MMR3 

MOV 11001, MMRO 

LDFPS tFIUV 

T5TF 3177776 



NOP 

CLR MMRO 

CMP (SP)+,(SP)+ 

ERROR 137 

CLR MMRO 

CLR HMR3 

CMP IIS.CSP) 



;5ET TEST NUMBER IN HAIL BOX 
IeSCAPE to TEST 47 ON ERROR 
ftlSABLE THIS TEST' 
iBRANCH IF YES 
SET EfWVEC 

MEMORY MANAGEMENT AVAILBLE^ 

BRANCH IF YES 

RESTORE THE SP 

:G0 TO NEXT TEST 

kT UP 

VECTORS 

PU DATA IN TEST ADDRESS 
MAKE PAGE 3 TRAP 
SET ERROR LOOP 
ENABLE D SPACE 
TURN ON MEMORY MGMT 

EXECUTE FP INSTRUCTION TO CAUSE 
MGMT & FP TRAP. 

WAIT FOR TRAP 

RESTORE THE SP 

TMCA HONOR FP TRAP NOT GOING HIGH 



;DID MGMT TRAP OCCUR FIRST' 



POFll-MS- 55^70 FPll-C DIAONOSTi: PftPT E riftCYli c7ir2j 
DEFPBA.Cne FP Arc nC«T TRflF (WBITRfiTION 



2l-:CT-7b 14:54 Pfi(;E iiO 



5521 022232 001405 

134 01270b 001100 

_l40 005037 177572 

I2|44 10414» 

2246 012706 OCUOG 




5539 
5540 
5541 
5542 
5543 
5544 
5545 
5546 
5547 
5548 
5549 
5550 
5551 
5552 
5553 
5554 
5555 
5556 
5557 
5558 
5559 
5560 
5561 
5562 
5563 
5564 
5565 
5566 
5567 
5566 
5569 
5570 
5571 
5572 
5573 
5574 
5575 
E576 



022252 
022254 



022276 
022304 
022310 
022316 
022324 
022332 
022340 
0223% 
022354 




022410 
022414 
022420 
022422 
022424 
022426 
022430 
022434 
022436 
022444 
022452 
022456 
022460 
022464 
022472 
022474 
022502 



000004 
012737 
012737 
012737 
012737 
005737 
012737 
012737 
012737 
012737 
012737 
012737 
000412 
022626 
012737 
012737 
012737 
000137 
125252 
022626 
170337 
023727 
125252 
001405 
012700 
125252 
010037 
10414S 
012737 
012737 
000137 
022626 
170337 
022737 
001404 
012737 
104145 



000047 
022504 
022406 
022356 
125252 
125252 
125252 
125252 
170016 
000240 
000240 



025252 
025252 
025252 



001204 
001206 



001200 

022456 
022452 
052524 

001204 
052524 

052524 



001240 
001222 
000244 
000004 

022404 
022420 
022426 
125252 
125254 
125256 



022^04 
022420 
022426 



000244 
001110 



001206 
001200 



5f: 



NOV 
CLR 
ERROR 

nov 



5S 

•STACK, SP 

flMRO 

144 

•STACK. 5P 



; BRANCH IF Y£S 
: RESTORE THE SP 

;OUT OF SEQUENCE 
; RESTORE THE SP 



♦TEST 47 FPA AND FEA 

* THIS TEST EXECUTES TWO PIECES OF CODE IN DIFFERENT PARTS OF 

* THE PROGRAM TO TEST THE FPA AND FEA REGISTERS. THIS TEST 

* SETS UP THE DATA AND FP VECTOR AND THEN JUMPS TO 

* THE APPROPRIATE LOCATIONS. THESE TWO PARTICULAR LOCATIONS CONTAIN 

* CODE TO CAUSE A 25252 (125252 IF MORE THAN 16K OF MEMORY IS AVAILABLE: 

* AND 52524 PATTERN TO PLACED IN THE FPA AND THE INSTRUCTION 
» WILL CAUSE THIS PATTERN TO BE PUT IN THE FEQ. 

tiT47: SCOPE 

;SET TEST NUMBER IN MAIL BOX 
•ESCAPE TO TEST 50 ON ERROR 
SETUP FP VECTOR 
SETUP ERROR VEC 
16K AVAILABLE? 
YES 



4S: 



8S 
5S 
IS 



7S: 



2S: 



35: 



MOV 
MOV 
MOV 
MOV 
TST 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
BR 
CMP 
MOV 
MOV 
MOV 
JHP 
.UORD 
CMP 
STST 
CMP 
.UORD 
BEQ 
MOV 
.UORD 
MOV 
ERROR 
MOV 
MOV 
JMP 
CMP 
STST 
CMP 
BEQ 
MOV 
ERROR 



•STN-1,STESTN 
•TSTSO.SESCAPE 
•1$,FPPVEC 
i4S'ERRVEC 
311^5252 
•125252, 5S 
•125252,61 



{RESTORE THE SP 



:G0 EXECUTE ILLEGAL INSTRUCTION 
; MIGHT GET CHANGED 
{RESTORE THE SP 
;GET FEA 
FEA OK' 



•125252 7$ 

•170016, a»125252; PUT ILLEGAL INSTRUCTION AT ADDRESS 
•240,a«i25254 
•240 3^125256 
8S 

(5P)+.(5P)+ 
•2525^, 5S 
•25252 6S 
•25252,7$ 

a(PC3* 

125252 
(SP)+,(SP)+ 
STMP2 

STMP3. (PC)+ 
12525^ 
2S 

(PC)+^RO 
12525^ 
RO.STMPO 
144 

•3$,FPPVEC 
•.+6.3^SLPERR 
SX52524 
(SP)+, (SP)+ 
STMP2 

•52524, JTMP3 
TST50 

•52524, JTMPO 
145 



{BRANCH IF YES 



BIT STUCK IN FPA OR FEA REGISTER 
SET ERROR LOOP 

GO EXECUTE INSTRUCTION TO LOAD FEA 
RESTORE THE SP 
GET THE FEA 
FEA OK? 

: branch if yes 
Save expected value 

BIT stuck in FEA 




51 
5b07 
SbOB 

sbm 

5b 10 
5bll 
5bl2 
Bbl3 
5bl4 
5bl5 
Sblb 
5bl7 
5bi8 
5bl9 
5b20 
5b2i 
Sb22 
5b23 



Sb2b 
5b27 
Sb28 
Sb29 
5b30 
5b31 
Eb32 



02c 
022b34 
022bM2 
022b4b 
022b52 
Q22b5H 
022b5b 



OOOQOM 
012737 
012737 



012737 
170M00 
:72M17 
174037 
173437 
170000 
001401 
10414b 



012737 
012737 
005037 
012737 
170400 
000230 
004737 
172447 
022b2b 
042737 
174037 
173437 
170000 
001401 
104147 



022bb0 
022bb2 
Q22S70 

97b 

^ J04 
022712 
02271b 
022722 
02272b 
022734 
02273b 



8 



000004 
012737 
012737 

\m 

170127 

OoiS37 
022737 
001401 
104150 



CI c7.732> 



G09 



r 



4; 
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ill 



000200 
000050 
022bbO 
174037 
001202 
022550 



001204 
001203 



172447 
n22b32 
001202 
022b20 



03432H 



000100 
001204 
001200 



001220 
001240 
001222 
001200 

001110 



001200 
000100 

001110 



17754b 



000051 001240 
022740 001222 
147757 001200 
1400i50 i7777b 
177777 
001202 
17777b 

147757 001202 



FXPB intlEDIftTE (flODE 1 i i) 



:#TE5T 50 

THIS TEST ENSURES THfiT FXPB IHtlEDIftTE GOES HIGH r'A 
:* ADDRESS MODE 1 fiND 4. 

tSTSO: SCOPE 



flOV •200,STINES 

MOV IJTN-1,$TESTN 

MOV iTSTSllSESCflPE 

MOV tl7403^ITMP0 

CLP 5TMP1 

nOV k>b,aMSLPERR 

CLRF flCO 

iJ: LDF (PO.fiCO 

STF flCD.iT|iP2 

CMPF JTnPO.ACO 
CFCC 

BEQ 2S 

ERROR 14b 

:MCDE 1 OK-NOU CHECK I10DE4 

2J: nOV «1 72447. STMPO 

MOV tSS.LKVEC 

CLR STM^l 

nOV M.-^b.aMSLPERR 

CLRF ftCO 

SPL 0 

JSR PC.GETTIK 

LDF -(^C),flCO 

3J: CMP (SP)+,(SP)+ 

BIC tBITb.LKSTflT 

STD AC0.StMP2 

CMPF STMPO, AGO 

CFCC 

BEQ TST51 

ERROR 147 



;;d0 200 iterations 
;;set test number in mail box 
lescape to test 51 on error 
Save expected value 

OF result 
SET error loop 
; INITIALIZE ACO 

; EXECUTE INSTRUCTION UNDER TEST 
;GET DATA BACK 
: RESULT OK' 

.•BRANCH IF YES 

;MODE 1 DID NOT CAUSE FXPB IMMEDIATE 
•TO GO TRUE 

SAVE EXPECTED 

VALUE OF DATA 
SET ERROR LOOP 
INITIALIZE ACO 
ENSURE PRIORITY AT 0 
START CLOCK 

EXECUTE INSTRUCTION UNDER TEST 
RESTORE THE SP 

CLEAR I.E. BIT IN CLOCK STATUS 
GET DATA BACK 
RESULT OK' 

: BRANCH IF YES 

MODE 4 DID NOT CAUSE FXPB 

IMMEDIATE TO GO TRUE. 



;4tEST 51 FMM »USER MODE 

;» 

;« THIS TEST ENSURES THAT FRLN FMMd) DOES NOT GO HIGH IN 

« SUPERVISOR OR USER MODE. 

t§T51: SCOPE 



MOV ISTN-I.STESTN 

MOV •TST52!lESCflPE 

MOV 1147717, STMPO 

MOV 1140000 PSW 

LDFPS i-1 

STFPS STMPl 

CLR PSW 

CMP «147757,JTnPl 

BEG TST52 

ERROR 150 



;SET TEST NUMBER IN MAIL BOX 
•ESCflPE TO TEST 52 ON ERROR 

Save expected value 

put processor in user mode 

try and load fmm bit 

GET FPS BACK 

GO BACK TO KERNEL MODE 

FPS LOAD OK' 

: BRANCH IF YES 

PDRD PS14 NOT DISABLING FXPN 
FHM(l) H 



DEFPBA.CnS TSi F*"* ♦I.SEP TI^E 



H09 
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5633 
5634 
5635 
563| 

5639 

563? 

5640 

564] 

5642 

5643 

5644 

5645 

5646 

5647 

5648 

5649 

5650 

5651 

5652 

5653 

5654 

5655 

5656 

5657 

5658 

5659 

5660 

5661 

5662 

5663 

5664 

5665 

5666 

5667 

5668 

5669 

5670 

5671 

5672 

5673 

5674 

567S 

5676 

5677 

567B 

5679 

5680 

5661 

5682 

5683 

568M 

5685 

5688 

5687 

5688 



022740 
81175? 



022756 
022762 
022766 
022772 
023000 
023002 
02300H 
023010 
023012 
023020 
02302M 
023026 
023030 
023032 



023034 
023036 
023044 

02305i 
023056 
023062 
023064 
023070 
023072 
023074 
023100 
023102 
023106 
023112 
023116 
023122 

023130 
023134 
023136 
023140 



OOOOw'4 

0:2737 C00C52 
3:2737 :23C34 



0C1240 
001222 



♦TEST 52 flCCUfflJLflTOR ADDRESSING 

* 

* THIS TEST CHECKS THE LOGIC THAT DRIVES THE ACCUflULATOR ADDRESS 

♦ LINES ON FXPN THAT HAVE NOT ALREADY BEEN TESTED. 

t^'52: SCOPE 

;;SET TEST NUK8ER IN MAILBOX 
; ESCAPE TO TEST 53 ON ERROR 



•JTN-l,STE5Th 
•TSTS3;$ESCAPE 



172727 
172627 
172527 
012737 
005000 
175300 
022700 
001411 
012737 
010037 
005700 
001001 
104151 
1C4152 



03760C 
040000 
040200 
023000 



177777 

177777 
001202 



001110 



001200 



MOV 
MOV 
; SECTION 1 
;FXPN ACS1=ACF0(1)H »FIRB07(1)H 
;FXPN ACS0=ACF0(1)H *FIRB06(1)H 

LDF lt037600,AC3 

LDF it040000,AC2 

LDF it040200.ACl 

MOV i.-^6,9lSLPERR 

CLR RO 

IJ: STEXP AC3,R0 

CMP t-l.RO 

BEQ TST53 

MOV . «-l. JTMPO 

MOV RO.JTMPl 

TST RO 

BNE 2S 

ERROR 151 

2S: ERROR 152 



INITIALIZE AC3 
INITIALIZE AC2 
INITIALIZE ACl 
SET ERROR LOOP 
INIT RO 

EXECUTE INSTRUCTION UNDER TEST 

RESULT OK' 

iBRANCH IF YES 

SAVE EXPECTED VALUE 

SAVE RECEIVED VALUE 

DID RO GET EXP OF AC2' 

BRANCH IF NO 

FXPN ACSO NOT GOING HIGH 

FXPN ACSl NOT GOING HIGH 



000004 






012737 


000053 


001240 


012737 


023524 


C01222 


012700 


002112 




012701 


000006 




170011 






172427 


040000 




174020 






077102 






012700 


002112 




010002 






012720 


077777 




012720 


177777 




012720 


177777 




012720 


177777 




012737 


023130 


001110 


012700 


002112 




172420 






174005 






172420 







;*TEST 53 ACCUMULATOR VOLATILITY 

•« THIS TEST EXECUTES THE WALKING ONE'S AND ZERO'S ALGORITHM 
* ON THE FLOATING POINT ACCUMULATORS. 

t§T53: SCOPE 

^^g^ NUMBER IN MAIL BOX 
; ESCAPE TO TEST 54 ON ERROR 



MOV IITN-I^STESTN 

MOV •TST54 lESCAPE 
; INITIALIZE THE BUFFER 

MOV tUALKBUF,RO 

MOV 16, Rl 
SETD 

LOD tt040000,ACa 

12$: STO ACO,(RO)i 

SOB R1.12S 

MOV kuAlkbuf.ro 

MOV R0.R2 

MOV 177777. (R0)+ 

MOV •-1,(R0)+ 

MOV t-l.CRO)* 

MOV •-1,(R0)+ 

MOV l.+fii.ailLPERR 
:L0AD THE ACCUMULATOftS 

5S: MOV tUALKBUF.RO 

LOO (R0)+.ACO 

STD ACO.ACS 

LDD (R0W,AC0 



;PUT ADDRESS OF BUFFER IN RO 
;SET LOOP COUNT 

;PUT INITAIL DATA IN RO 
INITAILIZE BUFFER 
; CONTINUE 

;5AVE ADDRESS OF ONE'S 

INITIALIZE 

THE DATA 
•FOR ACS 
; * 

;SET ERROR LOOP 



109 



Hid 

5692 
S£>S3 

5b95 
5b% 
5bg7 

5&98 
569*9 

5702 
5703 
570M 
5705 
5706 
5707 

i?8l 

5710 
5711 
5712 
5713 
5714 
5715 
5716 
5717 
5718 
5719 
5720 
5721 
5722 
5723 
5724 
5725 
5726 
5727 
5^28 
5729 
5730 
5731 
5732 
5733 
5734 
573S 
5736 
5737 
5738 
5739 
5740 
5741 
5''42 
5743 
5744 



023142 
023144 
023146 
023150 
0231S2 

m 

023160 
023162 
023164 

E]^ 

023172 
023174 
023176 
023200 
023202 
023204 

023212 
023214 
023216 
023220 
023222 

023224 
023232 
023234 
023240 
023242 
0232% 
023250 
023252 
0232S6 
023260 
023264 
023266 

m 

023276 
023300 
023302 
023306 
023310 
023314 
023320 
023324 
023330 



023332 
023334 



FOIL' 
^53 

174004 
172720 
172620 
172520 
172H20 

173440 
170000 
001064 
173540 
170000 
0Q1061 
173640 
170000 
001056 
173740 
170000 
001053 
172404 
173440 
170C00 
001047 
172405 
173440 
170000 
001043 

032777 
001403 
105737 
001333 
012700 
020002 
001403 
062700 
000773 
022700 
001465 
172H22 
174012 
005760 
001404 
170410 
052710 
000710 
012720 
012720 
012720 
012720 
000677 



010003 
042737 



DIhS'OSTIC rAPT-E* IflCiIl 27^732} 
hC CwTJ^ATCS? VClATILITV 

5 I'D 
LOO 
LOD 
LOO 
LOO 

;NOU CHECK THE 
CHPD 
CFCC 
BNE 

cnPD 

CFCC 
BNE 
CnPD 
CFCC 
BNE 
CNPD 
CFCC 
BNE 
LDD 
CMPD 
CFCC 
BNE 
LOO 
CflPD 
CFCC 
BNE 
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AC0,flC4 
(R0U,AC3 
(R0)*,AC2 
(R0)«.AC1 
(RO)+,ftCO 
OflTfl IN THE 
-(RO).ACO 



ACCUMULATORS 



6S 

-(ROJ.flCl 
6S 

-(R0),RC2 
6S 

-(R0),flC3 
6S 

flC4.flC0 
-(R6),flC0 

6S 

AC5.AC0 
-(RO).flCO 

6S 



001000 
001103 
002112 

000010 
002162 

000002 

040000 

077777 
177777 
177777 
177777 



;NOW CHANGE THE DATA PATTERN 

155704 BIT •BIT9,aSUR 

BEQ IS 

T5TB SERFLG 

BNE 5S 

IS: NOV tUALKBUF.RC 

3S: CMP R0,R2 

BEQ 2S 

ADO »10,R0 

BR 3S 

2S: CNP ISACO.RO 

BEQ 4S 

LDD (R2)+.AC0 

STD ACO.cte) 

TST 2(Rfl) 

BEQ 7S 

CLRD (RO) 

BI5 iBITlH.tRO) 

BR 5S 

NOV 177777. (R0)+ 

MOV l-l,CRfl)+ 

MOV l-l.CRO)* 

MOV l-l.CRO)* 

BR 5S 



;LOOP ON ERROR' 
; BRANCH IF NO 
ANY ERRORS? 
•BRANCH IF YES 

;IS THIS WORD THE 
•BRANCH IF YES 



TEST PATTERN' 



71 



LAST ACCUMULATOR' 
BRANCH IF YES 
SAVE THIS PATTERN 
MOVE TO NEXT WORD 
IS BACKGROUND ONE'S OR ZERO'S' 
BRANCH IF ONE'SiPATTERN IS ZERO) 
BACKGROUND IS ZERO 

NOW ZERO 



000300 023424 



HAKE EXPONENT 
CONTINUE 
BACKGROUND IS 
ALL ONE'S 

.CONTINUE 

..»##«»«««»«««»««»««««»»««««*»»»»»*»»«»»«««»»»»»»»«««*«*»»«*»»»» 

tHIS ROUTINE DETERMINES WHICH ACCUMULATOR FAILED^ 
AND SAVES THE CONTENTS OF THAT ACCUMULATOR IN $TMP4 
^AND SAVES THE EXPECTED VALUE IN STMPO. 

BIC iSfiO^BS ;INSURE°SRC FIELD OF STD INSTRUCTION 



PDFli-45.55 
DEFPBfl.CfIB 



57H5 
57H| 
57M7 
5748 
5745 
5750 
5751 
5752 
5753 
5754 
5755 
575fe 
5757 
5758 
575«3 
5760 

5761 
5762 
5763 
576H 
5765 
5766 
5767 
5768 
5769 
5770 
5771 
5772 
5773 
5774 
5775 
5776 
5777 

5778 
5779 
5790 
5781 
5782 
5783 
5784 
5785 
5786 
5787 

5788 
5789 
5790 
5791 
5792 
5793 
5794 
5795 
57% 
5797 
5798 
5799 
EBOO 



J09 
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02341 
023410 
023414 
023416 
023422 
023424 
023430 
023432 
023436 

023440 
023444 
023450 

023452 
023456 
023462 
023466 
823472 
023476 
023500 
023502 
023504 
023510 
023512 
023514 
023520 



072027 
OS0037 



3 



)7 
172400 
174037 
172440 
174037 
104153 

012700 
022710 
001425 

012701 
012720 
012720 
012720 
0i|72Q 
172440 
174020 
077102 
012700 
010002 
1704iQ 
052710 
000137 



000007 
002172 

177775 
0C1172 
001172 

001172 
000003 

000006 
02342M 

023422 

001210 

001200 



002112 
077777 



000006 
077777 
177777 
177777 
177777 



002112 



040000 
023130 



023422 



lOS: 

9S: 

8S: 



BiC 

5ue 
r€G 

ASH 
flOV 
5UAB 
ASL 
CMP 
BLT 
ASH 
BIS 
BR 
BIS 
LOO 
STD 
LDD 
STD 
ERROR 



|7,9J 

iuAlKBUF-»60.R0 
RO 

i-3.R0 

RO.tREGS 

SR^GS 

SREG5 

i3.R0 

lOl 

•6.R0 

RO.BS 

8S 

R0.9$ 
AC6,AC0 
fiC0.ITMP4 
-(R6).AC0 
ACO.STMPO 
153 



LDD 



INSTP = ftCC 



INSURE SRC FIELD OF 
CALCULATE THE 
ACC NUMBER THAT 
FAILED 

SAVE FOR TYPEOUT 

PUT IN HIGH 

BYTE OF REGS 

IS IT GREATER THAN 3' 

BRANCH IF YES 

SHIFT TO SRC FIELD OF STD INSTR. 
INSERT INTO SRC FIELD 
GO SAVE IT 

INSERT INTO SRC FIELD OF LDD INSTR 
SRC GETS CHANGED 
SRC GETS CHANGED 
GET EXPECTED DATA 
SAVE FOR TYPEOUT 
ACCUMULATOR CHIP FAILED 



4i: MOV IMALKBU.RO 

CMP 177777, (RO) 

BEQ TST54 
: CHANGE TO A BACKGROUND OF ALL 

MOV •6.R1 

MOV 177777. (R0)+ 

MOV t-i.CRO)* 

MOV t-l.CRO)* 

MOV l-llCRO)* 

LDD -(R6).AC0 

11$: STD ACO,(RO)+ 

SOB Rl.ilS 

MOV tuALKBU.RO 

MOV R0.R2 

CLRD (RO) 

BIS tBIT14,(R0) 

JMP 5S 



;DONE WITH TEST' 
•: BRANCH IF YES 
Ofit'S 
;SET LOOP COUNT 



INITIALIZE 
CONTINUE 



BUFFER 



PUT ZERO PATTERN IN FIRST 
INSURE EXPONENT NON-ZERO 
GO EXECUTE TEST 



WORD 



023524 000004 
023526 012737 
023534 012737 



000001 
000054 



.SBTTL 

;««««»f«»»«««ft«ftft««««««ft««««f««««««««««««ft»«mft««f««f «««»#««««« 

SBTTL A-BRANCH AND AOX ROM EXERCISER 

» THE REMAINING SUBTESTS IN THIS PROGRAM TEST ALL THE 

« LOCATIONS IN THE A-BRANCH AND ADX ROMS THAT HAVE NOT 

« ALREADY BEEN TESTED. 

» THE ENTIRE SEQUENCE IS FIRST EXECUTED ONCE. THEN. THE 

« LINE (OR PROGRAMMflBLE) CLOCK IS TURNED ON AND THIS SEQUENCE 

* IS LOOPED ON FOR APPROXIMATELY 30 SECONDS. THE Pl«POSE 

* OF THIS IS TRY AND ENSURE THAT THE DSI BIT IN THE CONTROL 
« STORE IS FUNCTIONAL IN ALL THE APPROPRIATE ROM STATES. 
:»««»»««««««««««««»««««««««««»«««««««««««««««««««««««««««««*««« 
^BTTL 

H^TEST 54 A-BRANCH«ADX ROM EXERCISER 

T§T54: SCOPE 

001220 MOV il.STIMES ;;D0 1 ITERATION 

001240 MOV tjtN-l.JTESTN SET TEST NUMBER IN MAILBOX 



"GFli-^B'SS/rO FPU-: 
OEFPBA.CflB T54 
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5801 

liS! 

5904 

5805 

580& 

5807 

5808 

5809 

5810 

5311 

5812 

5813 

5814 

5815 

S81& 

5817 

5818 

5819 

5820 

5821 

5822 

5823 

5824 

582S 

582S 

5827 

5828 

5829 

5830 

5831 

5B32 

5835 
5836 
5837 
5838 
5639 
5840 
5841 
5842 
5843 

If 

584b 
5847 



58S0 

sesi 

5852 
5853 
5854 
5855 
5856 



8i^S 

023552 
023554 
?3S56 
jbO 

3&2 

023564 
023566 
023570 
023574 
023600 
023606 
023612 
023614 
023620 
023622 
023624 
023630 
023636 
023642 
023646 
023652 
023654 
023656 
023662 
023664 
023666 
023672 



023674 
023700 
023700 
023704 
023706 
023712 
023716 
023720 
023722 
023726 



023736 
023744 
023744 




012737 
170011 
170400 
170401 
170402 
170403 
170404 
170405 
170001 

012737 
012703 
170003 
170127 
172500 
170000 
012706 
012737 
005037 
170127 
172627 
172702 
174702 
172727 
170000 
001403 
174337 
104024 



012700 

170127 
170520 
170237 
022700 
001401 
104004 
005737 
001403 
005037 
104003 



C32712 001222 



001366 
032606 

023624 000244 
000042 

000020 



001100 

040200 001200 
001202 
000000 
040000 



001200 
001204 

001200 

000017 

001202 
001204 

001202 
001200 



;FLOflTINC#INTI 
flOV 
SETD 
CLRD 
CLRO 
CLRD 
CLRD 
CLRD 
CLRD 
5ETF 
CLR 
CLR 
MOV 
MOV 
LDU8 
LDFPS 
LDF 
CFCC 
MOV 
MOV 
CLR 
LDFPS 
LDF 
LDF 
DIVF 
CMPF 
CFCC 
BEQ 
STF 
ERROR 



EGERftMODE 0 INSTRUCTiaNS 

•SE0P.SE5CPPE ;: ESCAPE TO SEOP ON ERROR 

RCO 
ACl 
AC2 
AC3 
flC4 
ACS 



IS: 

LOOPO: 



IS: 



TICKS 
OUT 

ilS,FPPVEC 
142, R3 

»FMM 

RC0,RC1 

iSTflCK.SP 
•40200, STMPO 
5TMPI 

to 

11040000, AC2 
flC2,ftC3 
flC2!flC3 
$TMro,flC3 

lOOS 

ftC3,$THP2 
24 



;SET FPPVEC TO INSURE 
;FEC CONTAINS A 16 



RESTORE THE SP 
INITIALIZE 
DATA IN MEMORY 

LOAD THE SRC 
LOAD THE DST 
EXECUTE TEST 
RESULT OK' 

BRANCH IF YES 
SAVE RECEIVED DATA 
RESULT URONG 



_i3754 
0237S6 
023760 



012737 023722 000010 

170127 000017 

170527 

076777 

000405 

104004 

104004 



^L0ATING»INTEGER»N0T MODE 0«NOT IMMEDIATE INSTRUCTIONS 
iOOS: 
LABLEl: 

IS: 



2S: 



IfLOATING»INTEGER»NOT MODE ZERO* IMMEDIATE 



MOV 


•$TMPO,RO 


;PUT ADDRESS OF DATA IN RO 


LDFPS 


il7 


•LOAD COMPLIMENT CCS 


TSTF 


(R0)+ 


, EXECUTE TEST 


STFPS 


STMPl 


;SAVE CCS 


CMP 


ISTMP2,R0 


;ADX ROM OK' 


BEQ 


2S 


BRANCH IF YES 


ERROR 


4 


ADX ROM FAILED 


TST 


STMPl 


CCS OK' 


BEQ 


99$ i 


BRANCH IF YES 


CLR 


STMPO ; 


SAVE EXPECTED VALUE 


ERROR 


3 


CCS BAD 



^9S: 
LABLE2: 

IS: 



MOV t2S,RESVEC 



LDFPS 
TSTF 
.UORO 
BR 

ERROR 
ERROR 



•17 

(PC)+ 

7ii777 

3S 

4 

4 



;SET RESVEC 

;LOAD COMPLIMENT CCS 
•EXECUTE TEST 



;ADX ROM FAILED 
« 
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5857 0237b2 1040CN 

5858 0237t>4 022^26 




5881 
5662 
5663 
5884 
5685 
588b 
5887 
5888 
5888 
5890 
5891 
5892 
5893 
5894 
5895 
58% 
5897 
5898 
5899 
5900 
5901 
5902 
5903 
5904 
5905 
590b 
5907 
5908 
5909 
5910 
5911 
5912 



024056 
024060 
024066 
024070 
024076 
024104 
024106 
024114 
024120 
024124 
024126 
024130 
024132 
024134 
024136 
024140 
024142 
024144 
024152 
024154 
024162 
024170 
024172 
024200 
024202 
024204 
024206 
024210 
024212 
024214 
024216 
024220 
024222 



IMC 
104004 
104004 
I4C 
2£ 
104004 
022737 
001407 
012737 
013737 
104162 
012737 
005037 
177227 
175627 
000000 
000405 
104004 
104004 
104004 
022626 
104004 
022737 
001407 
012737 
013737 
104162 
012737 
170401 
177527 
076777 
000405 
104004 
104004 
104004 
022626 
104004 
173527 



024016 
040000 



024054 
024042 
0H1600 



000007 

000007 
024042 

024140 
024126 
000007 



000007 

000007 
024126 



2S: 

OOOOiO 31: 



4J: 

000010 5S: 
8S: 

6S: 

024042 7$: 

001200 
001202 

000010 9S: 
IIS: 



lOS: 

024126 12J: 

001200 
001202 



024216 000010 13S: 



076777 



14S: 
15S: 



ERROR 

CMP 

ERROR 

MOV 

LDF 

MODF 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

CMP 

ERROR 

MOV 

CLR 

LDF 

STEXP 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

CMP 

ERROR 

CMP 

BEQ 

MOV 

MOV 

ERROR 

MOV 

CLR 

LDCIF 

5TCFI 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

CMP 

ERROR 

CMP 

BEQ 

MOV 

MOV 

ERROR 

MOV 

CLRF 

LDCDF 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

CMP 

ERROR 

CMPF 



(5P)+,(SP)+ 
4 

•4S,RE5VEC 

•t040000.AC2 

(PC)+,flC2 

7h777 

5S 

4 

4 

4 

(SP)+,(SP)+ 
4 

•6S,RESVEC 
8S 

kt041600,AC3 

PC3,(PC)+ 

0 

7S 

4 

4 

4 

(SP)+,(5P)+ 
4 

«7,8S 
9S 

«7,JTMP0 

8jIitmpi 

16^ 

ilOS,RESVEC 
115 

•7.flC2 

flC2,(PC)+ 

0 

12S 

4 
4 
4 

(SP)+,(SP)4 
4 

•7.11$ 
13i 

•7.$TnP0 

lll.ITMPl 

162 

«14S,RESVEC 

flCl 

(PC)+,ftCl 

7h777 

15S 

4 

4 

4 

(SP)+,(5P)+ 
4 

I t 076777, flCl 



; RESTORE THE 5P 
fiDX ROM FOILED 
SET RESVEC 

;LOM) THE DST 
EXECUTE THE TEST 



RDX ROM FAILED 
« 

RESTORE THE SP 
ADX ROM FAILED 



;INIT THE SRC 
; EXECUTE THE TEST 



ADX ROM FAILED 
« 

RESTORE THE SP 
ADX ROM FAILED 
DATA OK? 
8RANCH IF YES 



;DATA BAD 



:INIT AC2 
; EXECUTE TEST 



ADX ROM FAILED 

RESTORE THE SP 
ADX ROM FAILED 
RESULT OK' 
BRANCH IF YES 



; RESULT URONG 

;INIT ACl 
•EXECUTE TEST 



ADX ROM FAILED 
« 

RESTORE THE SP 
ADX ROM FAILED 
RESULT OK' 



OEFPBfl.CfiS T5H 



DIAGNOSTIC PAPT c nflCYll E7(73c) 
A-SRANCH*ADX ROn EXERCISER 



Moq 

21-CCT-7b H:54 



5jl3 

5«314 

5915 

591b 

5917 

5918 

5919 

5920 

5921 

5922 

5923 

5924 

5925 

5926 

5927 

5928 

5929 

5930 

5931 

5932 

5933 

593M 

5935 

593£> 

5937 

5938 

5939 

5940 

5941 

5942 

5943 

5944 

5945 

5948 

5947 

5948 

5949 

5950 

5951 

5952 

5953 

5954 

5955 

5956 

5957 

5958 

5959 

5960 

5961 

5962 

5963 

5964 

5965 

596b 

5967 

5968 



02422b 170000 

024230 001406 

024232 012737 076777 

024240 174137 001204 

024244 104024 



001200 



CKCC 

BEO 

MOV 

STF 

ERROR 



98S 

•7b777. JTMPO 

flCl,JTftP2 

24 



PfiGE 117 

; BRANCH IF YES 
; RESULT URONG 







nnn t un 


nn I %u 




nov 


■ 1 un cppc 


813113 








LHDLC J : 




nncnnu 






Luu~i : 




RM 




toe/ 


nnnn i 7 


nni ifcu 




□ i3 


117 trpQ 

• iff *r r3 

crpc CTMPn 

ttPi *tr\ cTMPn 
■r LTp u. s 1 nru 




UlJr J' 


UUi JD^ 


nni ?nn 

UUiCUU 




nuv 


Uc4cr c 




nnninn 


nn 1 pnn 




OTP 
oik/ 


nsumn 


UiC' d' 


uc~Juo 


nn 11 1 n 

UU 1 i i u 




Mnv 

nu V 


H 46 aikCLPFRR 




if Ui<9' 


UU i wQ 1 






1 DFP5 


IFP5 




1 7nnn t 








3C I r 




nsuQ 1 u 


i r uuuc 








9FTI 






i' UCJr 


nn 1 pnp 
UUi cue 






(;tfp<; 

3 1 rr 3 


CTMPl 

• 11 Ir 1 




UCJr J/ 


nn 1 ?nn 


nn 1 pn? 

UUiCUC 




TMP 


cTMpn tTMPl 

9 1 Mr U > 9 1 1 >■ 1 




UUi~Ui 








pro 


15 

i 9 


Uc~o«m: 












3 




n 1 '^7nn 


nn 1 "iM 

UUi«3D 1 




IS- 
i9* 


MOV 


crpc pn 


rpu'aun 


i r U i UU 








1 0FP5 


RO 




irUcUi 








3 1 r r3 








UU i >9D~ 






CMP 




npuicn 


nn 1 MnF> 

UUi~UO 










2$ 


UC~J3C 


n 1 n n7 

UiUi 


nni pnp 
u jicuc 






nuv 


R1.5TMP1 




n t ^7^7 


nn 1 "^M 

UUi>9D^ 


nni pnn 

UUiCUU 




MOV 


tFP5 tTMPO 


UC~«3D~ 


iU TiDC 








FRROR 


162 


UC~JOO 












M -fb atSLPFRR 


UC~<900 


012737 


UC ijf 1 


nn M 1 n 

UUi i iU 




MOV 




UU3UUU 








CLR 


RO 


UC~Or O 


1 7n 1 n4 

i r U i U ■ 








LDFPS 


R4 


nPMLinn 

uc~~uu 


1 7n 117 

i ( Uiwr 


on 1 "^M 

UU i 1 






LDFPS 


SFPS 


Q?4MnM 


i r UwUU 








STST 


RO 




0??700 


000016 






CMP 


«lb,RO 




UUi lUD 








BEQ 


35 




n ! nm7 


no 1 ?QM 






MOV 


RO 5TMP2 




D1P737 


000016 


001 POD 




MOV 


«lb STMPQ 


0P44% 


104101 








ERROR 


101 


024430 








3S: 




i.-f6,3tSLPERR 


024430 


012737 


02443b 


001110 




MOV 


02443b 


170104 








LDFPS 


R4 


024440 


005037 


001200 






CLR 


JTMPO 


024444 


172717 
170137 


040000 






LDF 


it040000,AC3 


024450 


0013b4 






LDFPS 


5FPS 


024454 


17U403 








CLRF 


flC3 


02445b 


170104 








LDFPS 


R4 


0244bO 


170503 








TSTF 


AC3 


0244b2 


170000 








CFCC 




02M4b4 


001405 








BEQ 


4$ 


0244bb 


170437 


001200 






CLRF 


JTMPO 


024472 


174337 


CO 1204 






STF 


AC3,JTMP2 


02447b 


104024 








ERROR 


24 


024500 








4$: 







;INIT TEST FPS 
;INIT R4 

;SET CCS IN FPS 



;SET ERROR LOOP 
ISET FPS 

EXECUTE TEST 
GET FPS SACK 
FPS OK' 
BRANCH IF YES 
DATA URONG 



EXECUTE TEST 
RESULT OK' 
BRANCH IF YES 
SAVE RECEIVED DATA 
SAVE EXPECTED DATA 
DATA URONG 

SET ERROR LOOP 
INIT RO 
CLEAR FPS 

EXECUTE TEST 
FEC OK' 
BRANCH IF YES 
SAVE RECEIVED VALUE 
SAVE EXPECTED VALUE 
FEC URONG 

SET ERROR LOOP 
CLEAR FPS 
INIT ITEMPO 
INIT ACS 

EXECUTE TEST 
CLEAR FPS 
RESULT OK' 

BRANCH IF YES 
SAVE EXPECTED VALUE 
SAVE RECEIVED VALUE 
RESULT URONG 



PDPn-45/55/70 FPU-: DIfiSNOSTIC PflPT c MflCYU 27(732) 
OEFPBA.CMB T5H ft-BRflNCH#«3X ROM EXERCISER 



N09 

21-0CT-7b 1H:5H PfiGE 118 



5^70 
5<371 
5972 
5973 
5974 
5975 
5976 
5977 
597B 
5979 
5980 
5981 
5982 
5983 
5984 
5985 
598E> 
5987 
5988 
5989 
5990 
5991 
5992 
5993 
5994 
5995 
5996 
S997 
5998 
5999 
6000 
6001 
6002 
6003 
6004 
6005 
6006 
. 6l507 
6008 
6009 
6010 
6011 
6012 
6013 
6014 
6015 
6016 
6017 
6018 
6019 
6020 
602 
602l 
6023 
6024 



024500 
024506 
024512 
024516 
024520 

m 

024530 



J4534 
024540 
024544 
024546 
024546 
024554 
024560 
024564 
024566 
024570 
024572 
024574 
024576 
024602 
024610 
024612 
02%12 
024620 
024624 
024630 
024632 
024634 
024636 
024640 
024642 
0246% 
024654 
024656 

824656 
14664 
024670 
024676 
024702 
024706 
Q24712 
024714 
024716 
p4722 
0|47r 
0247; 
024732 
024740 
024742 
024742 
024750 
024754 
024760 



012737 
172627 
170137 
170502 
170200 
042700 
170104 
005700 

010037 
104003 

012737 
172427 
170137 
170600 
170104 
170500 
170000 
100006 
174037 
012737 
104024 

012737 
172527 
170137 
170701 
170104 
170501 
170000 
100006 
174137 
012737 
104024 

012737 
172727 
012737 
0QS037 
172637 
170137 
171203 
170104 
173627 
170000 
001406 
174237 
012737 
104024 

012737 
172627 
172537 
170137 



024506 
040000 
001364 



177760 



001200 
001202 



024554 
140000 
001364 



001204 
040000 



024620 
140000 
00x364 



001204 
040000 



024664 
140177 
040200 
001202 
001200 
001364 



140177 



001204 
140177 



024750 
142177 
001200 
001364 



001110 



001110 



5S: 



001200 



001110 



6S: 



0C1200 

001110 
001200 



7J: 



001200 



001110 



8S: 



NOV 

LDF 

LDFPS 

TSTF 

STFPS 

BIC 

LDFPS 

TST 

BEQ 

CLR 

MOV 

ERROR 

flOV 

LDF 

LDFPS 

flBSF 

LDFPS 

TSTF 

CFCC 

BPL 

STF 

nov 

ERROR 

MOV 

LDF 

LDFPS 

NEGF 

LDFPS 

TSTF 

CFCC 

BPL 

STF 

MOV 

ERROR 

MOV 

LDF 

MOV 

CLR 

LDF 

LDFPS 

nULF 

LDFPS 

CMPF 

CFCC 

BEQ 

STF 

MOV 

Er.ROR 

MOV 
LDF 
LDF 
LDFPS 



t.-^6.3lSLPERR 

tt04D000,flC2 

$FPS 

flC2 
RO 

1177760, RO 

R4 

RO 

5S 

5TMP0 
R0,JTMP1 

3 

l.+b,a«$LPERR 
i t 0140000, PCO 
JFPS 

ftCO 

R4 

RCO 

6S 

flC0.$TMP2 
•40600,JTMP0 

24 

!.•«-&, aiSLPERR 

it0140000,RCl 

$FPS 

ACl 

R4 

ACl 

7J 

AC1.5TMP2 

i40600,STMP0 

24 

t.'^6,StSLPERR 

lt01^0177.AC3 

•40200, STftPO 

JTMPl 

STMP0,RC2 

JFPS 

AC3,AC2 

R4 

it0140177,fiC2 
8S 

AC2.STnP2 
1140177, JTMPO 
24 

i.+6,at5LPERR 
»t01^2177,AC2 
$TMPO,flCl 
$FPS 



;SET ERROR LOOP 
';INIT ftC2 

{EXECUTE TEST 
;GET CCS BACK 



CCS OK' 
BRANCH IF YES 
SAVE EXPECTED VALUE 
SAVE RECEIVED VALUE 
CCS BfiD 

SET ERROR LOOP 
INIT ACO 

EXECUTE TEST 

RESULT OK' 

BRANCH IF YES 

SAVE RECEIVED VALUE 

DATA URONG 

SET ERROR LOOP 
INIT ACl 

EXECUTE TEST 

RESULT OK' 

BRANCH IF YES 
SAVE RECEIVED VALUE 



;SET ERROR LOOP 
•INIT RC3 



INIT AC2 

EXECUTE TEST 

RESULT OK' 

BRANCH IF YES 
SAVE RESULT 

RESULT WRONG 

SET ERROR LOOP 
INIT AC2 
INIT ACl 



rc 



02M77b 
02S002 
32SC06 



T54 

17000C 
X1531 
174237 
30SC37 

C2501Q 



BIO 



00120: 



L0FP5 
T5TF 
CFCC 
BEQ 
STF 
CLR 
ERROR 



AC I . AC2 

ftC2 

9S 

flC2.STHP2 
2H 



;E>ia'TE TEST 



; FRACTION ZERO' 

; BRANCH IF YES 
:SAVE RESULT 



; RESULT URONG 

X1M=. 

;**»t»ftift*f«ffftftfffift«ffMt«fftfffftffffti«tffftftt«ftfitt«ttf**tttt 
:tt»«»«»fftftf««ft«ftf*ttfft«*«ft»if»f««*ftfffft**t*»«fftftf »#**«#**««««*»» 

tHIS WORD IS USED TO TEST THE FPC AND FEA REGISTERS. 
IT HUST BE ASSEMBLED PRIOR TO THE PREVIOUS CODE REACHING 
ADDRESS 252S2. IF NOT, AN ERROR MESSAGE IS TYPED DURING 
THE ASSEMBLY. 



0252S2 

X02H0 
02S2Sfc 0QQ2H0 



=25252 



.WORD 

NOP 

NOP 



170Q1& 



025280 
025260 




b07E 
feC79 
feOSO 



»72 
02S27H 
02S27& 
025302 

02S310 
025312 
02531& 



025326 
02S330 



0253M2 
0253% 
025352 



02S362 
02536H 
025366 



012737 
iTQpll 
170403 
170001 
170401 
172727 
170137 
172503 
170104 
173527 
170000 
001403 
174137 
104024 

5^ 

172727 
170137 
173203 
170104 
173627 
170000 
X1403 
174237 



025266 001110 



040200 
001364 



; :*«t«tft*«*«*ffftt**f*«tftftfMftttft»«*ft«tft#*«f«»fffft«tft*fftf *###«*«# 

;SET ERROR 



040200 



001204 



025336 001110 
040400 
0402X 
X1364 



040200 
001204 



lOS: 



MOV 
SETD 
CLRO 
SETF 
CLRP 
LOF 
LOFPS 
LDF 
LOFPS 
CMPF 
CFCC 

m 

ERROR 

MOV 

LDF 

LDF 

LOFPS 

SU8F 

LOFPS 

CMPF 

CFCC 

BEQ 

STF 



l.-^.aiSLPERR 

AC3 
ACl 

•t040200.AC3 
SFPS 
AC3.AC1 
R4 

lt040200,ACl 

aSi,STHP2 
24 

•••^.atSLPERR 

•t0464QQ,flC2 
•t040200 AC3 
SFPS 
AC3,AC2 
R4 

•t040200.AC2 
US 

AC2,STHP2 



LOOP 



INIT 
INIT 



ACl 
AC3 



EXECUTE TEST 

RESULT OK^ 

BRANCH IF YES 
SAVE RESULT 
RESULT URONG 



SET ERROR 
INIT AC2 
INIT ACS 



LOOP 



EXECUTE TEST 

RESULT 'OK' 

BRANCH IF YES 
SAVE RESULT 



"CFU-^S 55 ro FCil-C DIWiOSTIC PflPT c fttCYii 

:€fp».cm T5H A-afMNCHtADx Ron exerciser 



CIO 



2l-CCT-7b 14: 5M PfiGE 150 



6081 
&082 

WW 



b087 
&098 

b089 
6^90 
SCSI 

6>CS3 

bO% 
f>0% 

hom 

&10Q 

bias 

&103 
blOM 

bios 
bl% 

bl07 

bloe 

blM 
bUO 

bin 

bll2 
bll3 
bU4 
bllS 
bll6 
fcU7 
bllB 
bll9 
bllo 
bl21 
bl22 
bl^3 
bi2^ 

bi^ 

bl30 
bl31 

bia! 

bl3M 
bl3S 
&13b 



025372 1O402M 




325428 
025430 
02S432 
a2S43b 
025442 
02SH50 
02S452 



025462 
025%4 
025470 
174 
W76 




02^2 




170137 
173403 
170000 
001411 

042700 
010037 
012737 
104003 

C12737 
170104 
170401 
172627 
170137 
174201 
173502 
170000 
001404 
170104 
174137 
104024 

012737 
170104 

170137 
174603 

173637 
170000 
0014^ 
174237 
104024 

012737 

172727 
170137 
175300 



lis 

02E 



0014K 
012737 
010037 
104162 



025624 

025624 012737 
025632 170104 



025402 
040200 

000004 
001364 



177760 
001202 
000004 



025460 



040200 
001364 



001204 

025522 
040400 
001364 

001200 

001204 

025566 

077777 
0013f.4 



700 000177 



000177 
001202 



001110 
001364 



HI: 



001200 
001 lie 



12S: 



001110 



13S: 



001110 



14S: 



001200 



ERROR 24 



nov 

LOF 

B?C 

LOFPS 

CMPF 

CFCC 

BEO 

STFPS 

BIC 

MOV 

MOV 

ERROR 

MOV 

LDFPS 

CLRF 

LDF 

LDFPS 

STF 

CMPF 

CFCC 

BEQ 

LDFPS 

STF 

ERROR 

MOV 

LOFPS 

LDF 

LOF 

LDFPS 

DIVF 

LDFPS 

CMPF 

CFCC 

BEQ 

STF 

ERROr 

MOV 
CLR 
LDF 
LOFPS 
STEXP 
CMP 
BEO 
MOV 
MOV 
ERROR 



•.>6.9ttLPERR 

it046200.AC3 

ftC3a ACQ 

•6lt2,SFPS 

IFPS 

flC3,AC0 

12S 

RO 

•177760, RO 

ro.stmpI 

•Fi.STMPO 

3 

t.-t-b.SiSLPERR 

R4 
fiCl 

it040200,flC2 
$FPS 
flC2,ACl 
AC2|AC1 

13S 

R4 

ftCl,ITMP2 
24 

l.-^b,9lSLPERR 

R4 

lt040400.AC2 

flC2.flC3 

SFP§ 

flC3.0C2 

R4 

STMP0,flC2 
14S 

ftC2,STMP2 
24 

l.-»-6,atSLPERR 

RO J 

•t077777,ftC3 

SFPS 

RC3.ro 

•17>,R0 

15S 

•177.STMP0 
RO.StMPl 

16^ 



; RESULT VRWi 

;5ET ERROR LOOP 
;INIT AC3 
;INIT flCO 

; EXECUTE TEST 

; BRANCH IF RESULT OK 



CCS BAD 

SET ERROR LOOP 

INIT ftCl 
INIT ftC2 

EXECUTE TEST 
RESULT 0K» 

BRANCH IF YES 

SAVE RESULT 
RESULT URONG 

SET ERROR LOOP 

INIT AC2 
INITAC3 

EXECUTE TEST 

RESULT OK' 

BRANCH IF YES 
SAVE RESULT 
RESULT URONG 

SET ERROR LOOP 
INIT RO 
INIT AC3 

EXECUTE TEST 
RESULT OK' 
BRANCH IF YES 



; RESULT URONG 



025632 001110 



151 . 

MOV •.•(-6.SISLPERR ;5ET ERROR LOOP 
LOFPS R4 



DIQ 



2i-0CT-7fe 14:54 FfiGE 121 



bl37 

li^ 

&140 
&I41 
blH| 
6143 
614M 
&145 
&:46 
bi47 

bl49 
blSO 

bll 

bH 
bi! 

■bU 
bl&9 
bibO 
blbl 
blbl 
blb3 
blb4 
blbS 
bibb 
blb7 
blbB 
blb9 
blTO 
bl71 
blTS 
bl73 
bl74 
bl75 
blTb 
bl77 
blTB 
bl79 
blBO 

bl83 

bie4 

blf" 
bit 
bll 
bll 

bU 
bl90 

bl91 
bl% 



025b34 

"40 



»70 



'10 
'14 



0257% 




KbOlO 
0^12 

" 'lb 





I72b27 
172427 
170137 
176200 

001H04 
170104 
174037 
104024 

012737 
170104 
172^ 

170137 
I7b704 

170000 
00140b 
170104 
174337 
174237 
104024 

012737 
170104 

001403 
172b27 
000402 

170403 
012703 
170137 
177303 

170000 
0Q14Qb 
170104 
174337 
174237 
104024 

012737 
170104 

li ' 

1M37 
175502 
170104 
022702 
00140b 
012737 
010237 
1041b2 



243200 
077bOO 
001364 



001204 



025b7b 301110 

077b00 
000001 
0013b4 



001204 
001200 



0257% 001110 

000100 0013b4 

044200 

040200 

000001 
0013b4 



001204 
001200 



02b03b 001110 

140200 

0013b4 

177777 

177777 001200 
001202 



IbS: 



17S: 



1271: 
12bS: 



20S: 



lDF 

LOFPS 

STCFD 

CHPF 

CFCC 

SEQ 

LDFPS 

5TF 

ERROR 

nov 

LDFPS 

LDF 

flOV 

LDFPS 

LDEXP 

CMPF 

CFCC 

SEQ 

LDFPS 

STF 

STF 

ERROR 

MOV 

LDFPS 

BIT 

BEO 

LDF 

BR 

LDF 

CLRF 

MOV 

LDFPS 

LDCLF 

CMPF 

CFCC 

BEO 

LDFPS 

STF 

STF 

ERROR 

MOV 

LOFPS 

LDF 

CLR 

LDFPS 

STCFI 

LDFPS 

CMP 

BEQ 

MOV 

MOV 

ERROR 



l?040200.flC2 

lt077b00,ACa 

SFPS 

AC2,AC0 

flC2,fiC0 

IbS 

R4 

flC0,ITMP2 
24 

I. ^b.aiSLPERR 

R4 

it077bOO,ftC3 

II. R4 
SF^S 
R4.AC3 
AC^,AC3 

17$ 
R4 

flC3,STMP2 
RC2 STMPO 
24 

•.4b,SlSLPERR 
R4 

iFL.SFPS 
1274 

lt044200,RC2 
l2bS 

•t040200.AC2 

ACS 

•1.R3 

SF^S 

R3.AC3 

AC2,flC3 

20S 
R4 

AC3.JTMP2 
AC2,ITMP0 
24 

l.fb.aiSLPERR 
R4 

ltO140200,ACl 
R2 

SFPS 

AC1,R2 

R4 

•■'1,R2 
21$ 

•-1.ITMP0 
R2.$TMP1 



INIT ACS 
IN!T ACQ 

EXECUTE TEST 
RESULT OK' 

BRANCH IF YES 

SAVE RESULT 
RESULT URONG 

SET ERROR LOOP 

INIT AC3 
INIT R4 

EXECUTE TEST 
RESULT OK' 

BRANCH IF YES 

SAVE RESULT 

RESULT URONG 

SET ERROR LOOP 

FL BIT ON' 
BRANCH IF NO 



INIT AC3 
INIT R3 

EXECUTE TEST 
RESULT OK' 

BRANCH IF YES 

SAVE RESULT 

RESULT URONG 

SET ERROR LOOP 

INIT ACl 
INIT R2 

EXECUTE TEST 

RESULT OK' 
BRANCH IF YES 

; RESULT URONG 



^''^ll-iS'SS 70 FPU-: 



DIAiHOSTIC PflFT c fWCYll 27r2z: 
A-3Rflr<CK*ACX ROM EXEPCISER 



ElO 



2I-CCT-7fe 1M:54 PAGE 122 



b22H 
&225 



&232 
E>233 

b23b 
6237 
b238 
6239 

b2M0 
6241 
b2H2 
62M3 
b2HH 
b2H5 

tcH7 
t2"^8 



0261% 



00 012737 

14 177401 

16 173401 

1 ism 

24 170104 

% 104024 

40 022737 

46 001405 

S8 062737 

" 000137 




026226 



026236 



0262% 
0262S4 
026256 
026264 



026302 
G26304 
026306 
026310 
026312 
026314 
026316 
026320 
026326 
026330 
026336 
026344 
026346 



026106 
0C1364 



000353 

000100 
024254 



conic 



SIC. 



001364 
001364 



22S: 



nov 

CLRF 

LDFPS 

LDCFD 

CflPF 

CFCC 

BED 

LDFPS 

5TF 

3TF 

ERROR 

cnp 

BEQ 
ROD 
JHP 



i.-^B.atSLPERR 

RCO 
IFPS 

RCl,ftCO 
RC1,£)C0 

22S 

R4 

flCl.STMPQ 
flCO JTf1P2 
24 

«353,JFPS 
97$ 

•BITb.SFPS 

LOOPl 



;5ET ERROR LCCP 
•INIT ftCO 

: EXECUTE TEST 
: RESULT OK' 

;BRRNCH IF YES 



; RESULT WRONG 

;DGNE' 

; BRANCH IF YES 
.-CONTINUE 



012737 000100 001364 



[ftOT MODE 0 AND IflMEDIATE INSTRUCTIONS. 



005004 

iSS? 

012737 
170137 
170127 
000017 
000403 
1040Q4 
1040)4 
104004 
170200 
022700 
001407 
170104 
010037 
012737 
104003 
052737 
012737 
0Q5037 
170137 
170227 
0CXX300 
0O0M03 
104004 
104004 
104004 
170104 
023737 
001407 
013737 
013737 
104003 
042737 



030360 
026210 
001364 



000010 
001110 



^7$ 

LASLE4: 

L00P2: 



000017 



001202 
000017 

007000 
026272 
026304 
001364 



IS: 



001200 

001364 
001110 



001364 026304 



2S: 



3S: 



45: 



026304 
001364 



001202 
001200 



007000 001364 £S: 



MOV 1100, JFPS 

CLR R4 

LDFPS R4 

MOV •63S,RESVEC 

MOV •.*6,ai$LPERR 

LDFPS SFPS 

LDFPS (PC)+ 

.UORO 17 

BR IS 

ERROR 4 

ERROR 4 

ERROR 4 

STFPS RO 

CMP 117, RO 

BEQ 2S 

LDFPS R4 

MOV RO.STMPl 

MOV il^STMPO 

ERROR 3 

BIS •7000.$FPS 

NOV •.•i>6,dlSLPERR 

CLR 3S 

LDFPS SFPS 

STFPS (PC)* 

.UORD 0 

BR 4S 

ERROR 4 

ERROR 4 

ERROR 4 

LDFPS R4 

CMP SFPS, 3$ 

BEQ 5S 

MOV 3$.STMPI 

MOV SFPS.STMPQ 

ERROR 3 

BIC «7000,$FPS 



;INIT SFPS 



; setup resvec 
;Set error loop 

; execute test 



;flDX ROM FAILED 

; » 
; * 

;DhTA OK' 

; BRANCH IF YES 



;HAKE SFPS LOOK LIKE 
•SET ERROR LOOP 

; EXECUTE TEST 



;ADX ROM FAILED 
; * 
; ♦ 

;DATA OK' 

; BRANCH IF YES 



;FPS BAD 



ILLEGAL INSTR 



2£FPBfl.Cf1B ''SM ft-aRflWCH»flDX ROM EXL«»( 



02&35M 





b28H 





012737 
00S037 



13 

104004 
104004 
104004 

001407 
012737 
013737 
104101 

012737 
012737 
170137 

OOToSo 
000403 
104004 
104004 
104004 
170104 
0OS737 
00140b 
005037 
013737 
104162 

012737 
170137 
170527 
106700 
000403 
1040(54 
104004 
104004 
170200 
170104 
OHe 



326362 
C26374 
001364 



001 i ID 



ti: 



000016 026374 



000016 
02637-1 



026444 
007000 
001364 



001200 
001204 



OOlllC 
02646C 



026460 

001200 
026460 



026524 
001364 



001202 
001 110 



3S: 



9S: 



lOS: 



IIS: 



12S: 



13S: 




62S9 
6300 



6303 
6304 




026622 
026624 



)14C 
010037 
0L2Z37 

012737 
012737 
170137 

000403 
104004 



177760 
000010 

001202 
000010 



026604 
106400 
001364 



001200 



001110 
026620 



14S: 



15S: 



27(722) 



FIG 

2:-0CT-76 14:54 PfiGE 123 



MOV 

CLR 

LQFPS 

ST5T 

.UORO 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMP 

BEQ 

flOV 

flOV 

ERROR 

flOV 

nov 

LDFPS 
CLRF 
.UORO 
BR 

ERROR 

ERROR 

ERROR 

LOFPS 

TST 

BEQ 

CLR 

nov 

ERROR 

nov 

LDFPS 
TSTF 
.UORO 
BR 

ERROR 

ERROR 

ERROR 

STFPS 

LDFPS 

BIG 

CMP 

BEQ 

MOV 

MOV 

ERROR 

MOV 

MOV 

LDFPS 

RB5F 

.UORO 

BR 

ERROR 



l.-^6,StlLPERR :SET ERROR LOOP 
6S 

SFP5 

(PC)+ 

0 
71 
4 

4 
4 

R4 

116, 6S 
8S 

ll6.JTnP0 
6J,iTMP2 
lOl 



: EXECUTE TEST 



;AOX ROM FAILED 
; ♦ 
; ♦ 

;FEC OK' 

; BRANCH IF YES 



M.-»-6.3tSLPERR 

i700d,9S 

JFPS 

tPC) + 

7000 

lOS 

4 

4 

4 

R4 
<3S 

lis 

JTflPO 

gj.JTMPl 

16^ 

• .•»-6,atSLPERR 
$FPS 

(PC) + 

106700 

13S 

4 

4 

4 

RO 
R4 

•177760, RO 

•FN,RO 

141 

RO.JTrPl 

tFN,iTMPO 

3 

i.-^6,9tSLPERR 

1106400, 15S 

SFPS 

(PC)+ 

106400 

16S 

4 



;FEC URONG 
;SET ERROR LOOP 

; EXECUTE TEST 



;fiDX ROM FAILED 

; * 
* 



;DATA OK' 

; BRANCH IF YES 



DATA URONG 
SET ERROR LOOP 
EXECUTE TEST 



ADX ROM FAILED 
ft 



;CC'S OK' 

; BRANCH IF YES 

;CC'S BAD 

;SET ERROR LOOP 

; EXECUTE TEST 

;ADX RON FAILED 



"rFii-MSJs '0 FPU-: ciPiricsTjc PfiFT = macyij 

3EFPBfl.CfC T54 »-3FflNvH»«;v RCfl EXEW 



b30S 

b309 
6310 
£>311 
&312 
b3l3 
b3l4 
b3l5 
b31b 
b3l7 
6318 
63 1<) 
6320 
6321 
6322 
6323 
6324 
6325 
6326 
6327 
6328 
6329 
6330 
6331 
6332 
6333 
6334 
6335 
6336 
6337 
6338 
6339 
6340 
6341 
6342 
6343 
6344 
6345 
6346 
6347 
6346 
6349 
6350 
6351 
63S2 
6353 
63S4 
6355 
6356 
6357 
6356 
6359 
6360 



026626 




026642 
»44 




026662 



026676 
026702 
026704 
026706 
026710 
026712 
026714 
026716 
026720 
026726 
026730 
026736 
026744 
0267% 
026746 
026754 
026762 
026766 
026772 
026776 
027000 
027002 
027004 
027006 
027010 
027012 
027014 
027020 
027022 
027024 
027030 



+0 
027040 
0270% 
027052 

027062 
027064 
027066 
027070 
027072 
027074 
027100 



104004 
104004 
170104 
022737 
001407 
013737 
012737 
104162 

170137 
170727 
006400 
000403 
104004 
104004 
104004 
170104 
022737 
001407 
012737 
013737 
104162 

012737 
012737 
005037 
172737 
170137 
171327 
007000 
000403 
104004 
104004 
104004 
170104 
173727 
170000 
001406 
174337 
012737 
104024 

012737 
172637 
170137 
171627 
106700 
000403 
104004 
104004 
104004 
170104 
173627 
170000 



006400 026620 

02662P 001202 
006400 001200 



026670 001110 
006400 026704 
001364 



106400 026704 

106400 001200 
026704 001202 



026754 001110 
040200 001200 
001202 
001200 
001364 



16S: 



17J: 



les: 



19S: 



20S: 



007000 



001204 

007000 001200 



027046 001110 

001200 

001364 



21S: 



22S: 



106700 



23S: 



£7; 722) 



GIO 

21-GCT-76 14:54 PfiGE 124 



EKROft 4 

ERROR 4 

LOFPS R4 

CflP 16400,151 

BEQ 173 

MOV 15$.JTnPl 

MOV 16460, STMPO 

ERROR 162 

MOV •.+6.atJLPERR 

nOV 16406, 18S 

LDFPS 5FPS 

NEGF (PC)+ 

.UORD 6400 

BR 19S 

ERROR 4 

ERROR 4 

ERROR 4 

LDFPS R4 

CnP 1106400, IBS 

BEQ 20S 

nOV •106400.JTf1P0 

MOV l8J,$Tftf'l 

ERROR 162 

MOV •.+6.aiSLPERR 

MOV 140200, JTMPO 

CLR JTMPi 

LDF STMP0,ftC3 

LDFPS JFPS 

MULF (PC)+,flC3 

.UORD 7000 

BR 2 IS 

ERROR 4 

ERROR 4 

ERROR 4 

LDFPS R4 

CMPF •t07000,flC3 

CFCC 

BEQ 22S 

STF flC3.$TMP2 

MOV 17060, STHPO 

ERROR 24 

MOV i.+6.aiSLPERR 

LDF STMP6,flC2 

LDFPS SFPS 

MODF (PC)+.flC2 

.UORD 106706 

BR 23S 

ERROR 4 

ERROR 4 

ERROR 4 

LDFPS R4 

CMPF 110106700, fiC2 
CFCC 



* 
* 



:DATft OK' 

; BRANCH IF YES 



;0ATA SAD 

;SET ERROR LOOP 

; EXECUTE TEST 

:ADX ROM FAILED 



ft 



;DATA OK' 
•BRANCH IF YES 

;DATA BAD 

;SET ERROR LOOP 



; EXECUTE TEST 
;ADX ROM FAILED 

; * 
* 

;DATA OK' 

; BRANCH IF YES 

;0ATA BAD 

:SET ERROR LOOP 
jlNIT AC2 

; EXECUTE TEST 
;ADX ROM FAILED 

; » 
; » 

; RESULT OK' 



f>38S 
fJBb 
6387 
b388 
6389 

HI? 

b3% 
b3S3 
6394 
6395 
63% 
6397 
6399 
6399 
6400 
6401 
6402 
6403 
6404 
6405 
6406 
6407 
6408 
6409 
6410 
6411 
6412 
6413 
6414 
6415 
6416 



027102 
027104 
027112 
027116 
027120 

m 

027134 
027140 
027144 
(27146 
027150 
037152 

027160 
027162 
027166 
'170 




027214 
0272ir) 
02722t' 

m 

027234 
027236 
027240 
027244 
0272% 
027250 
027256 
027262 
027264 
027264 
027272 
027300 
027304 
027310 
027312 
027314 
027316 
027320 
027322 
027324 
027326 
027332 
027334 
027336 
027342 



001406 
012737 
174237 
1C402« 

172737 

106400 
000403 
104004 

1": 

170104 
173727 
170000 
001406 
174337 
012737 
10402H 

012737 
170401 
170137 
172527 
107777 
300403 
1Q4Q04 
; 04004 
104004 
J 70104 
173527 
170000 
001406 
012737 
174137 
104024 

012737 
012737 
172637 
170137 
173227 
106700 
000403 
104004 
104004 
104004 
170104 
173627 
170000 
001406 
174237 
012737 



10570C 
001204 



027126 
106400 
001200 
001364 



0012C0 



001110 
001200 



24S 



106600 



001204 
106600 



027214 
001364 



25S 



0012C0 



001110 



26S 



107777 



107777 
001204 



027272 
107100 
001200 
001364 



27J 



C01200 



001110 
001200 



28S 



106700 



001204 
106700 



29S 



001200 



27 c 732' 
5ER 

bi:q 

ROV 
STF 
ERROR 

flOV 

flOV 

LDF 

LDFPS 

ADDF 

.UORO 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMPF 

CFCC 

BEQ 

STF 

MOV 

ERROR 

MOV 

CLRF 

LDFPS 

LDF 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMPF 

CFCC 

BEQ 

MOV 

STF 

ERROR 

MOV 

MOV 

LDF 

LDFPS 

SUBF 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMPF 

CFCC 

BEQ 

STF 

MOV 



HIO 

2i-0CT-76 14:54 PfiGE 125 



24S 

•l06700.$TMeO 

flC2,JTnP2 

24 

l.^b.aiSLPERR 
•106400.STMP0 
|TMP0,flC3 
JFPS 

(PC)+.AC3 

106400 

25S 

4 

4 

4 

R4 

Mt0l06600,AC3 
26S 

flC3,JTMP2 
•10^600, STMPO 
24 

i.H.SiSLPERR 

ACl 
IFPS 

(PC)+.flCl 

10777^ 

27$ 

4 

4 

4 

R4 

•t0107777,fiCi 
28S 

ilD7777.5TMP0 

flCl,STM^'2 

24 

i.<i-6,3lSLPERR 
•l07i00.5TMP0 
$TMP0,flC2 
IFPS 

(PC)+.flC2 

106706 

29S 

4 

4 

4 

R4 

Mt0l06700,AC2 
30S 

flC2,JTMP2 
•10&700.STMP0 



; BRANCH IF YES 

;DATA BflO 

:SET ERROR LOOP 

; EXECUTE TEST 

;ADX ROM FAILED 
i I 

: RESULT OK' 
.•BRANCH IF YES 

; RESULT URONG 

;SET ERROR LOOP 
;INIT ACl 

: EXECUTE TEST 

jftOX ROM FAILED 
I 

: RESULT OK' 
; BRANCH IF YES 

; RESULT URONG 
;SET ERROR LOOP 

; EXECUTE TEST 



;ADX ROM FAILED 



; RESULT OK' 
; BRANCH IF YES 



wEFPBA.CW 



b-H7 
6-419 

&H^o 

6421 
b422 
6423 
6424 
6425 
6426 
6427 
6428 
6429 
6430 
6431 
6432 
6433 
6434 
6435 
643b 
6437 
6438 
6439 
6440 
6441 
6442 
6443 
6444 
6445 
6446 
6447 
6448 
6449 
6450 
6451 
6452 
6453 
6454 
6455 
6456 
6457 
6458 
6459 
6460 
6461 
6462 
6H63 
6464 
6465 
6466 
6467 
6468 
6469 
6470 
6471 
6472 



m 

027352 
027360 

027372 
027374 
027376 
02740C 
027402 
027404 
027406 
027410 
027414 
027420 
027422 
027426 
027H34 
027436 
027436 
027H4H 
027H50 
027454 
027460 
027462 
027H64 
027466 
027H70 
027472 
027474 
027476 
027504 
027506 
027514 

027S2H 
027532 
027540 
027S4M 





T54 

104024 

012737 
172427 
170137 
173427 
107777 
000403 
104004 
104004 
104004 
170200 
170104 
042700 
022700 
001406 
010037 
012737 
104003 

012737 
005037 
172727 
170137 
174327 
000000 
000403 
104004 
104004 
104004 
170104 
022737 
001407 
012737 
013737 
104162 

012737 
012737 
172637 
170137 
174627 
106700 
000403 
104004 
10H004 
104004 
170104 

001406 
174237 
012737 
10H02M 



P-aFaN:H#AC< RC^ EX" 



027360 
1C7777 
0C1364 



i A i W 



3CJ 



31S 



17776D 
000004 

001202 
000004 



027444 
027462 
1067C0 
001364 



0012Q0 



001 lie 



106700 027462 



106700 
027462 



027532 
106700 
001200 
001364 



001200 
001202 



001110 
001200 



32S 



33S 



34J 



35S 



040200 



001204 
040200 



36S 



001200 



012737 027620 001110 



371 



110 

27C73£.» 2l-0CT-r6 14:54 PfiGE 126 
[5ER 



EKROR 24 

MOV •.♦6.atSLPERR 

LDF •tOl07777,ACD 

LDFP5 5FPS 

CflPF (PC)+.flCO 

.WORD 107777 

BR 31S 

ERROR 4 

ERROR 4 

ERROR 4 

STFPS RO 

LDFPS R4 

BIC 1177760, RO 

CMP IFZ,R0 

BEQ 32S 

MOV RO.STMPl 

MOV IFZ.STMPO 

ERROR 3 

MOV l>6,atSLPERR 

CLR 33$ 

LOF it0106700,AC3 

LDFPS JFPS 

STF flC3,(PC)+ 

.UORD 0 

BR 34S 

ERROR 4 

ERROR 4 

ERROR 4 

LDFPS R4 

CMP 1106700,331 

BEQ 35S 

MOV •106700.STMP0 

MOV 33$,STMPl 

ERROR 162 

MOV «.+6.at5LPERR 

MOV •106^00.$TMP0 

LDF ITMP0,flfc2 

LDFPS $FPS 

01 VF (PC)+.flC2 

.UORD 10670^1 

BR 36S 

ERROR 4 

ERROR 4 

ERROR 4 

LDFPS R4 

CMPF it040200,flC2 
CFCC 

BEQ 37S 

STF fiC2.STMP2 

MOV «40a00,5TMP0 

ERROR 24 

MOV «.46,3»SLPERR 



; RESULT URONG 

;5ET ERROR LOOP 
;INIT AGO 

; EXECUTE TEST 



ftOX ROM FfilLED 
* 
« 



;CC'5 OK' 

I BRANCH IF YES 



CCS BfiD 
SET ERROR LOOP 
INIT flC3 
EXECUTE TEST 



;ADX ROM FAILED 



;DATA OK' 

; BRANCH IF YES 



DATA URONG 
SET ERROR LOOP 
INIT AC2 
EXECUTE TEST 

;A0X ROM FAILED 

1 i 

; RESULT OK' 
; BRANCH IF YES 

; RESULT URONG 
;SET ERROR LOOP 



PDF! 1-45/ 55/70 FPII-C DWihOSTIC PfiPT £ ririCYll 27(73c) 
OEFPBA.CnB T54 fl-BRANCH*AOY ROn EXEPCI5ER 



JIO 

21-0CT-7£, 1H:54 PfiGE 127 



6473 
6474 
b47S 
6476 
6477 
647a 
6479 
64S0 
6481 
6482 
6483 
6484 
6485 
6486 

6488 
648S 
6490 
6491 
6492 
6493 
6494 
6495 
64% 
6497 
6498 
6499 
6500 
6501 
6502 
6503 
6504 
6505 
6506 
6507 
6508 
6509 
6510 
6511 
6512 
6513 
6514 
6515 
6516 
6517 
6518 
6519 
6520 
6521 
8522 
6523 
6524 
6525 
6526 
6527 
&52e 



027620 




027662 
027670 

m 

027700 
027706 




027724 



027740 
027742 
027744 
027746 
027750 
027752 
027754 
027756 
027764 
027766 
027774 
030002 
030004 
030004 
030012 
030016 
030022 
030026 
030030 
03X32 
030034 
030036 
030040 
030042 
030044 
030052 
030054 
030062 
030070 
030072 
030072 

osnioo 



005037 
172727 
170137 
175327 



I I I III I 



000403 
104004 

170104 
022737 
001407 
012737 
013737 
104162 

012737 
032737 

im 

000402 
172527 
005037 
170137 
175527 
000000 
000403 
104004 
104004 
104004 
170104 
022737 
001407 
012737 
013737 
104162 

012737 
172727 
005037 
170137 
176327 
000000 
000403 
104004 
104004 
104004 
170104 
022737 
001407 
012737 
013737 
104162 



170402 



027636 
043600 
001364 



3SS: 



39S: 



000017 


027636 




000017 
027636 


001200 
001202 




027706 

nnni nn 

UUUIUU 


001110 
nn 1 

UUIOD > 


40S: 


045160 






041160 
027742 
001364 




127J: 
126S: 

41S: 


000017 

wwww * • 


027742 


425: 


000017 
027742 


001200 
001202 




030012 
106700 
030030 
001364 


001110 


43S: 
44 J: 


106700 


030030 


45S: 


106700 
030030 


001200 
001202 




030100 


001110 


46S: 



CLR 

LDF 

LDFPS 

STEXP 

.UORO 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMP 

BEQ 

MOV 

MOV 

ERROR 

MOV 

BIT 

BEQ 

LDF 

BR 

LDF 

CLR 

LDFPS 

STCFI 

.UORO 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMP 

BEQ 

MOV 

MOV 

ERROR 

MOV 

LOF 

CLR 

LDFPS 

STCFD 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMP 

BEQ 

MOV 

MOV 

ERROR 

MOV 
CLRF 



38S 

Mt043600,PC3 
JFP5 

AC3,(PC)+ 
0 

395 
4 
4 
4 

R4 

M17,38S 
40S 

•17,JTMP0 
3BS,ITMP1 
162 

l>6.aMSLPERR 

•FL.JFPS 

127i 

•t045160,RCl 
126S 

lt041160,ACl 

41$ 

SFPS 

fiCl,(PC)+ 
0 

42S 

4 
4 
4 

R4 

•17,411 
43S 

•17,STMP0 
41S JTMPl 
162 

•.46.atSLPERR 

•t0l66700,flC3 

44$ 

$FPS 

flC3,(PC)+ 
0 

45$ 

4 
4 
4 

R4 

1106700.44$ 
46$ 

•106700.$TMPO 

44$,$TMP1 

162 

l.46,9»$LPERR 

AC2 



;INIT flC3 
•.EXECUTE TEST 



;ADX ROM FAILED 

i J 

; RESULT OK' 
•BRANCH IF YES 



; RESULT URONG 

;SET ERROR LOOP 
;FL BIT SET' 
BRANCH IF NO 



; EXECUTE TEST 



;AOX ROM FAILED 

; * 



; RESULT OK' 
•BRANCH IF YES 

; RESULT URONG 

;SET ERROR LOOP 
•INIT AC3 

; EXECUTE TEST 



;ADX ROM FAILED 



; RESULT OK' 
•BRANCH IF YES 

; RESULT URONG 

;SET ERROR LOOP 
■INIT AC2 



KIO 
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b52S 
&530 
6531 




b534 
6535 
b53fe 

b537 

&539 
b539 
fc540 
bSHl 
b5Hc 
b543 
b54M 
bSMS 
b54b 
b547 
b548 
bS49 
bSSO 
b551 
6552 
6553 
6554 
6555 
6558 
6557 

6580 
6561 
6562 
6563 
6564 
6565 
6566 
6567 
6568 
6569 
6570 
6571 
6572 
6573 
6574 

li^l 

6577 
6578 
6579 
6580 

im 

6583 
6584 



03C102 
0301X 

"110 
112 

lis 

030116 

030124 

030134 
030142 
030146 
030150 
030150 
030156 
030160 
030166 
030170 
030174 
03017S 
030202 
030206 
030210 
030212 

030220 



030226 
030230 
030232 
030236 
030242 



>44 
030252 
030254 
030260 
030262 



030270 
030272 
!7H 



030302 



030314 



030322 
030330 



170137 
176627 

104004 
104004 
170104 
173627 

iroooo 
D1406 
012737 
174237 
104C24 

012737 

170403 

032737 

001403 

172427 

000402 

1724. 

17013, 

17732'/ 

106400 

000403 

104004 

104004 

104004 

170000 
001405 
174037 
174337 
104024 

012737 
170401 
170137 
177527 
107777 
0Q0403 
104004 
104004 
104004 

\m 

170000 
Q01406 
012737 
174137 
104024 

012737 
042737 



0013t»4 



043600 



043600 
001204 



030156 

000100 

147746 

143746 
001364 



475: 



001200 

001110 
001364 



48S: 



125S: 
124$: 



49$: 



001200 
001204 



030252 
001364 



001110 



50S: 



107777 



107777 
001204 



030330 
177077 



51S: 



001200 



001110 
001364 



52S: 



LDFPS 
LDEXP 
.UORO 
BR 

ERROR 

ERROR 

ERROR 

LOFPS 

CilPF 

CFCC 

BEQ 

flOV 

STF 

ERROR 

MOV 

CLRF 

BIT 

BEQ 

LDF 

BR 

LDF 

LDFPS 

LDCIF 

.UORO 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMPF 

CFCC 

BEQ 

STF 

STF 

ERROR 

MOV 

CLRF 

LDFPS 

LDCFD 

.UORD 

BR 

ERROR 

ERROR 

ERROR 

LDFPS 

CMPF 

CFCC 

BEQ 

MOV 

STF 

ERROR 

MOV 
BIC 



IFPS 

(PC)+,ftC2 

17 

47S 

4 

4 

4 

R4 

t t 043600, flC2 
4BS 

143600. JTMPO 

flC2,$THP2 

24 

M.-^6,aiSLPERR 

flC3 

tFL.JFPS 

issi 

it0147746,AC0 
1245 

•10143746, flCO 
$FPS 

(PC)+.flC3 

106406 

49$ 

4 

4 

4 

R4 

AC0,AC3 
505 

flC0,5TMP0 
flC3 5TMP2 
24 

•.46,3M$LPERR 

ACl 
$FPS 

(PC) +.001 

107777 

51$ 

4 

4 

4 

R4 

•t0107777,fiCl 
52$ 

I107777.$TMP0 

fiCl,$TM^2 

24 

•.•f6.a«$LPERR 
«{177677,$FPS 



; EXECUTE TEST 
;ADX ROM FAILED 

• J 

; RESULT OK' 
; BRANCH IF YES 

; RESULT URONG 

:SET ERROR LOOP 
;INIT flC3 
;IL BIT ON' 
; BRANCH IF NO 



; EXECUTE TEST 
;AOX ROM FAILED 

• : 

; RESULT OK' 
; BRANCH IF YES 

; RESULT URONG 

;SET ERROR LOOP 
•INIT RCl 

; EXECUTE TEST 



;ADX ROM FAILED 

I t 



; RESULT OK' 
; BRANCH IF YES 

{RESULT URONG 
;SET ERROR LOOP 
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b585 

6588 

5587 

6588 

5589 

5590 

5591 

5592 

5593 

5594 

5595 

55% 

5597 

5598 

5599 

5500 

550J 

hbD?. 

5503 

5504 

5505 

bbOb 

5507 

5508 

5509 

5510 

5511 

5512 

5513 

5514 

5515 

5515 

5517 

5518 

5519 

5520 

5521 

5522 

5523 

5524 

5525 

5525 

5527 

5528 

5529 

5530 

5531 

5532 

5533 

5534 

5535 

5535 

5537 

5538 

5539 

5540 



03C335 
334H 

3354 
030350 
030352 
030370 



030372 
030400 
030400 
030406 
030412 
030415 
030422 
030430 
030436 
030444 
030452 
030450 
030466 
030470 
03047H 
030475 
030475 
030504 
030S10 
030514 
030515 
030520 
030522 
030524 
030526 
030532 




130606 
030614 
030615 
030616 
030624 
030632 
033636 



022737 000300 
001412 

062737 000100 
000137 026174 
022625 

015537 17777H 
104153 



012737 000017 



012737 
005037 
005037 
005037 
012737 
012737 
012737 
012737 
012737 
012737 
005005 
012703 
OOSOOl 

012737 
012700 
013702 
170102 
170120 
170102 
170220 
170104 
022700 
001401 
104004 

012737 
012700 
170137 
170320 
170104 
022700 
001401 
104004 
022737 
001407 
012737 
013737 
104101 

012737 
012737 
012700 
170137 



047000 
001202 
001204 
001206 
001204 
001210 
001214 
001220 
001212 
001214 

000002 



030504 
001204 
001354 



001210 



030544 
001210 
001354 



001214 



000015 
001210 



0305?4 
040000 
001210 
001354 



001364 
001364 

001200 



001354 
001200 



001150 
001152 
001154 
001155 
001170 
00U72 



001110 



001110 



001200 
001204 



001110 
001210 



63S: 



CMP «3Q0,JFPS 

BEQ 95S 

ADD «BIT5,JFPS 

JMP L00P2 

CUP (SP)+,(SP)+ 

nov -4(sp5,jtmpo 

ERROR 153 



;DONE YET' 

I BRANCH IF YES 

; CONTINUE 

; RESTORE THE SP 

jflDX ROM FAILED 



ftOT MODE 0»NOT IMMEDIATE INSTRUCTIONS 



LABLE5 



L00P3: 



IS: 



000016 001210 2S: 



3S: 



MOV il7,JFPS 

MOV »47000,ITMP0 

CLR STMPl 

CLR JTMP2 

CLR JTMP3 

MOV «$TMP2,5REG0 

MOV i$TMP4,SREGl 

MOV iSTMP5,SREG2 

MOV «$TMP7+2.5REG3 

MOV «$TMP5,$ftEG4 

MOV MSTMP5,SREG5 

CLR R5 

MOV M2,R3 

CLR Rl 

MOV l».+6.ai5LPERR 

MOV •JTMf'2.R0 

MOV JFPS,R2 

LDFPS R2 

LDFPS (R0)+ 

LDFPS R2 

STFPS (R0)+ 

LDFPS R4 

CMP «JTMP4,R0 

BEQ IS 

ERROR 4 

nov •.•»-6.atSLPERR 

MOV «STMW,RO 

LDFPS SFPS 

STST (R0)+ 

LDFPS R4 

CMP «STMP6,R0 

BEQ 2S 

ERROR 4 

CMP «15,STMP4 

BEQ 3S 

MOV •15.STMP0 

nov $TM^4,STMP2 

ERROR 101 

MOV lt.+5.aiSLPERR 

MOV «40060,$TMP4 

MOV «STMP4,R0 

LDFPS SFPS 



;INIT SFPS 
;INIT STMPO 

;PUT ADR OF STMP2 IN JREGO 



INIT R5 
INIT Rl 

SET ERROR LOOP 



.•EXECUTE TEST 

; EXECUTE TEST 

:ADX ROM OK' 
BRANCH IF YES 
;ADX ROM FAILED 

;SET ERROR LOOP 

; EXECUTE TEST 

;ADX ROM OK' 
BRANCH IF YES 
ADX ROM FAILED 

;DATA OK' 

•BRANCH IF YES 

;FEC URONG 
;SET ERROR LOOP 



MID 
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bbHl 

bbMM 
&&45 
bb4b 
bb47 
bb48 

bb4g 

III? 

tb52 
bb53 
bb54 
bb55 
bbSb 
bb57 
bb58 
bb5<3 
bbbO 
bbbl 
bbb2 
bbb3 
bbb4 
bbbS 
bbbb 
bbb7 
bbbS 

bb7l 
bb72 
bb73 
bb74 
bbTS 
bb7b 
bb77 
bb7e 

bb7q 

bbBO 
bbSl 
bb82 

bbe3 

bbB4 
bb8S 
b&Bb 
bb87 

bbse 

bb89 
bb90 
bb91 
bb92 
bbH3 
bb94 
bb<35 
&b% 



03Cb42 
030b44 
030650 
030b52 
030b54 



8 



030bb4 

0306bb 

b 
4 

030700 
030704 
030706 
030710 
030714 
0307 lb 
030720 
030722 
03072b 
030730 
030734 
030740 
03C742 
0742 
0750 
030754 
Q3Q7bO 
030764 
030766 
030770 
030774 
030776 
031000 
031006 
031010 
031012 
031012 
031020 
031022 
031026 
031032 
031036 
Q31QH0 
031042 
031046 
031050 
031052 
031060 
031062 
031064 
031064 
031072 
031100 
031104 
031110 



170420 
026100 
001401 
10400" 
170104 

Sl4?i 
104061 



^2737 
12700 
170137 
170520 
170202 
026100 
001401 
104004 
170104 
042702 
001405 
010237 
005037 
104003 

012737 
012700 
012710 
170137 
170620 
17l5l04 
026100 

0Q14Q1 
104004 
022737 
001401 
104061 

012737 
170104 
012700 
012710 
170137 
170720 
170104 
026100 
001401 
104004 
022737 
001401 
104061 

012737 
012737 
012700 
172727 
170137 



001164 



001210 



030674 001110 

001200 

001364 



4S: 



001160 



177760 

001202 
001200 



030750 001110 
001210 
140000 
001364 



001164 

040000 001210 

031020 001110 

001210 
140000 
001 3b4 

001 lb4 

040000 



bS: 



75: 



8S: 
9S: 



001210 



031072 
040400 
001200 
040400 
0013b4 



001110 
001200 



lOS: 
IIS: 



CMP 
BEQ 

ERROR 

LDFPS 

TST 

SEQ 

ERROR 

MOV 

MOV 

LDFPS 

TSTF 

STFPS 

CMP 

BEQ 

ERROR 

LDFPS 

BIC 

BEQ 

MOV 

CLR 

ERROR 

MOV 

MOV 

MOV 

LDFPS 

flBSF 

LDFPS 

CMP 

BEQ 

ERROR 

CMP 

BEQ 

ERROR 

MOV 

LDFPS 

MOV 

MOV 

LDFPS 

NEGF 

LDFPS 

CMP 

BEQ 

ERROR 

CMP 

BEQ 

ERROR 

MOV 
MOV 
MOV 
LDF 
LDFPS 



(ROH 

SREG2(RI),R0 
45 

4 

R4 

5TMP4 
55 

bl 

l.+b.3«$LPERR 

i5TMf'0,R0 

5FPS 

(R0)+ 

R2 

SREGOrRD.RO 

bS 

4 

R4 

•1777bO,R2 
75 

R2,5TMP1 

5TftP0 

3 

i.-t-b.axSLPERR 

•5TMf»4.R0 

M140000, (RO) 

5FPS 

(R0)+ 

R4 

5REG2(R1),R0 

85 

4 

140000, STMP4 

95 

bl 

i>b,S«5LPERR 

R4 

I5TMP4.R0 
1140000, (RO) 
5FPS 

(R0)+ 
R4 

5REG2(R1),R0 

105 

4 

•40000, 5TMP4 

115 

bl 

l.+b.at5LPERR 

«40400,5TMPO 

«5TMP0.R0 

lt0404fi0,flC3 

5FPS 



; EXECUTE TEST 
;flDX ROM OK' 
;BRftNCH IF YES 
;RDX ROM FAILED 

; RESULT OK' 
BRANCH IF YES 
; RESULT URONG 

;SET ERROR LOOP 

; EXECUTE TEST 

;ftDX ROM OK' 
; BRANCH IF YES 
;ADX ROM FAILED 

; BRANCH IF CCS OK 

:CC'S BAD 

;SET ERROR LOOP 



; EXECUTE TEST 

;ADX ROM OK' 
; BRANCH IF YES 

AOX ROM FAILED 

DATA OK' 
; BRANCH IF YES 
•DATA BAD 

;SET ERROR LOOP 



; EXECUTE TEST 

;ADX ROM OK' 
; BRANCH IF YES 
;ADX ROM FAILED 
RESULT OK' 
BRANCH IF YES 
; RESULT URONG 

;SET ERROR LOOP 



NIO 
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6701 
b702 
b703 
&70M 
b705 
6708 
b707 
fe708 
b709 
b7lQ 
b711 
b7l2 
b7l3 
b71M 
b715 
b71b 
b7l7 
b718 
b719 
b720 
b721 
b722 
b723 
b724 
b725 
b72b 
6727 
b728 
b72q 
b730 
b731 
6732 
6733 
6734 
b735 
6736 
6737 
673B 
6739 
6740 
6741 
6742 
6743 
6744 
6745 
6746 
6747 
6748 
6749 
6750 
6751 
6752 



03 
03 

8i 

03 
03. 
03. 
03 
03 
03 
03 
03 
03 



14 
16 

IS 

26 
30 
34 
36 
40 
46 
52 
54 
54 



031162 
031166 
031172 
031176 
031202 
031204 
031210 
031212 
031214 
031216 
031220 
031222 
031226 
031232 
031234 
031234 
031242 
031250 
031254 
031260 
031264 
031266 
031272 
031274 
031276 
031302 
031304 
031306 
031312 
031314 
031314 
031322 
031326 
031332 

m 

031344 
031346 
031350 
031352 
031356 
031362 
031364 



171320 
170104 

104004 
173727 
170000 
001406 
012737 
174337 
104061 

012737 
012700 
005037 
172427 
170137 
171420 
026100 
001401 
104004 
170500 
170000 
001405 
005037 
174037 
104061 

012737 
012737 
012700 
172627 
170137 
173220 
026100 
001401 
104004 
173627 
170000 
001403 
174237 
104061 

012737 
012700 
172737 
170137 
173720 
026100 
001401 
104004 
170200 
042700 
022700 
001406 
010037 



001160 



040600 



040600 001200 
001210 



031162 001110 

001200 

001206 

040400 

001364 

001160 



001200 
001210 



031242 001110 
040200 001200 
001200 
040400 
001364 

001160 



040200 



001210 



031322 001110 
001200 
001200 
001364 

001160 



177760 
000004 

001202 



12S: 



13S: 



14S: 



15S: 



16S: 



17J: 



IBS: 



nULF 

LDFPS 

CMP 

BES 

ERROR 

CMPF 

CFCC 

BEQ 

P10V 

STF 

ERROR 

fOV 

MOV 

CLR 

LDF 

LDFPS 

MODF 

CMP 

BEQ 

ERROR 

TSTF 

CFCC 

BEQ 

CLR 

STF 

ERROR 

MOV 

MOV 

MOV 

LOF 

LDFPS 

SUBF 

CMP 

BEQ 

ERROR 

CMPF 

CFCC 

BEQ 

STF 

ERROR 

MOV 

MOV 

LDF 

LDFPS 

CnPF 

CMP 

BEQ 

ERROR 

STFPS 

BIC 

CMP 

BEQ 

MOV 



(R0H,flC3 
R4 

SREG0(R1),R0 

12S 

4 

it040600,flC3 

ns 

•40600. JTMPO 

flC3,5TPlP4 

61 

•.+6.atJLPERR 

ISTMP0,R0 

$TMP3 

»t040400,RC0 
SFPS 

(RO)+,flCO 

SREGOtRD.RO 

14S 

4 

ACQ 

15S 
5TMP0 
flC0,STMP4 
61 

M.-i'&.atSLPERR 
«40260,STMP0 

•stmpoIro 

It040400, AC2 
JFPS 

(R0)+,flC2 

SREG0(R1),R0 

l&S 

4 

Mt040200,AC2 
175 

fiC2,STMP4 
61 

i.+6.a«JLPERR 

mjtmto.ro 

STMPO.ftCS 
JFPS 

(R0)+,flC3 

jregoIri),ro 

18S 
4 

RO 

il77760,R0 

•F2,R0 

19J 

RO.JTHPl 



; EXECUTE TEST 

:flDX ROM OK' 
BRPNCH IF YES 
•RDX ROM FAILED 
; RESULT OK' 

; BRANCH IF YES 

;'RESULT WRONG 
;SET ERROR LOOP 

;INIT RCO 

{EXECUTE TEST 
flPX ROM OK' 
; BRANCH IF YES 
;AOX ROM FAILED 
•RESULT OK' 

; BRANCH IF YES 

; RESULT URONG 
;SET ERROR LOOP 

INIT AC2 

EXECUTE TEST 
ADX ROM OK' 
BRANCH IF YES 
ADX ROM FAILED 
RESULT OK' 

BRANCH IF YES 

RESULT URONG 

SET ERROR LOOP 



; EXECUTE TEST 
ADX ROM OK' 
BRANCH IF YES 

•ADX ROM FAILED 

;CC'S OK' 

; BRANCH IF YES 
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Bll 
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bTTM 
fe775 
bTTfe 
6777 
6778 
b77H 
b7B0 
6781 

6794 
6785 
678b 
6787 

6789 
6790 
6791 
67<32 
6793 
6794 
6795 
6796 
6797 
6798 
6799 

6ax 

6801 
6802 
6803 
(r^W 
6805 
6806 
68C7 
6608 



031370 

^1' 

1412 
11414 
141 
14l 
14| 
Il4j 

il436 
)1442 
11444 
jl4% 

m 

11456 
11462 

147b 
11500 

031516 
Q31S20 
{SlS24 
031532 
031534 
031534 
031542 
0315% 
1^1552 
03155b 
031560 
0315fe4 

m 

031b0b 
031614 
^161b 
glblb 
031624 
0316X 
031bS 
031b3b 
031642 
031646 
031650 
231654 



012737 
124003 




0123Z 
012700 

012710 
172727 

ITOilZ 
174720 

026100 
001401 
104004 
173727 
170000 
00140b 

012737 
1040bl 

012737 
012700 
172727 
170137 

17 ' 



001401 
104004 
022737 
001407 
012737 
013737 
104162 

012737 
012700 
005010 



191: 



20S: 



211: 



003004 X12X 



140b xino 

1210 



001200 
0013b4 

001164 

0Q121C 



031''5b OOlllC 

001200 

040400 

040200 

001364 

001160 



040000 



001210 

040000 001200 



031542 001110 
001210 
077777 
001364 

001212 



000177 001210 24S: 



22S: 



23S: 



ir. 
170137 
175520 
026500 

001401 



0tBl77 
001210 



031624 
001210 

000002 
041777 
001364 

001170 



001200 
001202 



001110 



25S: 



ERROR 

nov 
fiov 

CLR 

LDF 

LDTPS 

5TF 

CflP 

SEO 

ERROR 

CflPF 

CFCC 

BEO 

ERROR 

fiov 

MOV 

nov 

LDF 

L0FP5 

DIVF 

CMP 

BEO 

ERROR 

CMPF 

CFCC 

BEQ 

5TF 

MOV 

ERROR 

MOV 

MOV 

LDF 

LDFPS 

STEXP 

CMP 

BEO 

ERROR 

CMP 

BEO 

MOV 

MOV 

ERROR 

MOV 

MOV 

CLR 

CLR 

LDF 

LDFPS 

STCFI 

CMP 

BEO 



•FZ. ITHPC 

3 

■.♦6.SIILPERR 
•STM^.RO 

(RO) 

STnP0,«C2 
SFPS 

RC2.(R0)* 

SRE&2(R1),R0 

20S 

ITMP4,AC2 

21S 
61 

i.+6,atlLPERR 
•STH^.RO 
140400. (RO) 
lt0402dO,flC3 
SFPS 

(R0)+,«C3 

SR£G01r1},R0 

22S 

4 

11040000, flC3 
23S 

flC3.STMP4 

•40600,STMP0 

61 

•.♦6.ailLPERR 

•t0777^7,ftC3 
IFP5 

flC3^0)+ 
•STflPS.RO 
241 

4 

•177,ITMP4 
25S 

•177.$TMP0 

ITMP4,ITMP1 

162 

•.>6.9lSLPERR 
•STn^4,R0 

(RO) 
2(R0) 

•t041777,fiCl 
IFPS 

ftCl.(RO)+ 

SRE&4(RS),R0 

26S 



;CC'3 BAD 

;SET ERROR LOOP 

:INIT AC2 

;E)(ECUTE TEST 
;ADX ROM OK^ 
BRRNCH IF YES 
;RDX ROM FAILED 
•RESULT OK' 

; BRANCH IF YES 
! RESULT URONG 

;SET ERROR LOOP 



; EXECUTE TEST 
rflOX ROM OK' 
BRANCH IF YES 
AOX ROM FAILED 
•RESULT OK' 

; BRANCH IF YES 

; RESULT URONG 
;SET ERROR LOOP 



EXECUTE TEST 
ADX ROM OK' 
BRANCH IF YES 
AOX ROM FAILED 
RESULT OK' 
BRANCH IF YES 



; RESULT URONG 
;SET ERROR LOOP 

;INIT ACl 

; EXECUTE TEST 
,ADX ROM OK' 
BRANCH IF YES 



=>:c::-45 ss ro fPii-z dia^stic wwt a n«CYii 27(735) 

OEFPW. CHB T54 ft-3RflNCH*«JX ROH EXERCISER 



6309 
&8I0 
£>eii 
hBl2 
bBl3 
6814 

beis 

bSlb 

Hie 



e»B35 
&83C> 
6837 
b83e 

&839 
b8H0 
b8Hl 
b8M2 
b8H3 
£>0HM 
t84S 
&8M& 
b8M7 
bBHB 

t>850 
b85I 
b8S2 
b8S3 
bSSM 
b8S5 

feesfc 
bssr 
base 

b859 
bBbO 

b8bi 

fc3b2 
bSfc3 

tebH 



Sing 






032032 



032054 
032080 
032068 
032070 
032074 
032078 
032102 
032108 
O32110 
032112 
032118 
032120 
0321^ 
032128 
C32134 
032138 
032138 



001401 
104004 

SlSl 
104061 

012737 
012700 
012710 
170401 
170137 
17 ' 



001401 
104004 
173527 
170000 
001408 
174137 
012737 
104081 

012737 
012700 
005037 
012785 
170403 
170137 
177320 
005085 
028500 
001401 
104004 
173727 
170000 
X1408 
174337 
012737 
104081 



001210 28S: 



001200 
001110 



000177 
001202 

031718 
001210 
040200 

001384 

001184 



040200 001210 

031788 001110 

001210 

000077 

001384 
001212 

057800 



271: 



28S: 
29S: 



001210 
05/800 



032050 
001210 
001210 
000017 

001384 

001210 
001170 



041180 



001210 
041180 



001200 
001110 
001210 



30S: 



31S: 



012737 032144 



001200 
001110 



32S: 



33S: 



EKROR 

CHP 

BEO 

CLR 

CLR 

nov 

ERROR 

HOV 

NOV 

LOF 

CLR 

LDFPS 

STCFO 

Cff» 

BEO 

ERROR 

CMP 

BEO 

ERROR 

nov 

NOV 

NOV 

CLRF 

LDFPS 

LDEXP 

CHP 

BEQ 

ERROR 

CNPF 

CFCC 

BEQ 

STF 

NOV 

ERROR 

NOV 
HOV 
CLR 
HOV 
CLRF 

lEcif 

CLR 

CHP 

BEQ 

ERROR 

CHPF 

CFCC 

BEQ 

STF 

NOV 

ERROR 

NOV 



Oil 
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•177,|TnF4(R5) 

27$ 

STNPl 

STHPO 

•177,|THP0(R5) 
181 

•.•f8.9lSLPERR 

•STH^.RO 

•t0402fiO,AC2 

(RO) 
$FPS 

ftC2.(R0)+ 

SRE&2(R3],R0 

28S 

4 

•40200, $THP4 
29$ 

81 

•.•t-8.9l$LPERR 

•$tnN.ro 

•77, (TO) 

ACl 

$FPS 

{RO)+.flCl 
•$THP^,RO 
30$ 
4 

it057800,Ml 
31$ 

»57tr' i.-lPO 
81 

i$TH^,ra 

$TNPH 

•17,STNP4(R5) 

flC3 
$FPS 

(R0)^,RC3 

$THP4(RS) 

$REG4(RS),R0 

32$ 

4 

•t041180,RC3 
33$ 

ftC3,$THP4 
•4ll80,$TNP0 

81 

•>8,a^$LPERR 



PA^jE 133 



fiOX RON FfilLED 

B^iKl ?f'yes 



RESULT URONG 
SET ERROR LOOP 
INIT RC2 



; EXECUTE TEST 
;ROX RON OK'' 
.•BRANCH IF YES 
;AOX RON FAILED 
; RESULT OK' 
BRANCH IF YES 
; RESULT lAONG 

;SET ERROR LOOP 



; EXECUTE TEST 
AOX RON OK^ 
BRANCH IF YES 
ADX RON FAILED 

•RESULT 0K» 

; BRANCH IF YES 

;RESLT URONG 
;SET ERROR LOOP 



; EXECUTE TEST 

;AOX RON OK' 
BRANCH IF YES 
AOX RON FAILED 

; RESULT OK' 

; BRANCH IF YES 

.•RESULT URONG 
;SET ERROR LOOP 



fc867 

bs&e 

6>871 

ba72 
bars 

bSTH 

bars 

tSTb 
bST? 
b878 
b879 
b86Q 

bsai 
bsea 

b883 

teas 

bB85 
&88b 
fa887 
b888 
&88S 

base 

ba93 

bass 

b8% 

be% 

6897 
6898 
b8<n 

tqoo 

fe901 
6902 
b903 
b90H 
b905 
b90b 
b907 
b90B 
b909 
b910 
6911 
691i 
69i; 
6914 
6915 
6916 
6917 
6918 
6919 
6920 



03215C 
0321S2 
032156 
032162 
032164 
032170 
032172 
D3217H 
032200 
032202 
03220H 
032210 
032216 
032220 
03222*4 
0322X 
03223S 
032236 
0322MM 
0322% 



032262 
032264 
032270 
032276 
032300 
032304 
032306 



032312 
032320 
03232H 
032326 



032344 
032350 
032352 
032360 
032364 
032370 
332374 



'54 

3:27X 
170402 
012710 

170137 

177620 
02630C 
301401 
104004 
173637 
170000 
001406 
174237 
012737 
104061 
013700 
042700 
022700 
001426 
062737 
005005 
032737 
001402 
012705 
0050C1 
012703 
032737 
001403 
012701 
005003 
000137 



Oil 



012737 
005737 
001402 
000137 

005237 
000430 
012737 
012706 
005737 
005237 
000402 



04C00C 
00136"* 

001164 



001210 

001210 
0400C0 

001364 
177477 
000300 

000100 

000100 

000002 

000002 
000200 

000002 

030476 



000054 
001366 

023630 

'm 

001366 

032376 
001100 
177546 
001366 



031223 

001364 
001364 

001364 



2il: 



35$: 



36S: 



375: 



MOV 
ClRF 

nov 

LDFPS 

LDCFD 

CflP 

SEO 

ERROR 

C!1PF 

CFCC 

BEO 

5TF 

nov 

ERROR 

nov 

BIC 

CUP 

SEO 
ADO 
CLR 
BIT 
BEO 
flOV 
CLR 

nov 

BIT 
BEO 
MOV 
CLR 
JMP 
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iITMP4.RC 

flC2 

140000, (RO) 
SFPS 

(R0)*,flC2 

SREC2lR3),R0 

341 

4 

|TMP4,flC2 



35S 

flC2.$TMP4 

•4060Q,JTMP0 

61 

SFPS.RO 

1177477, RO 

•300.R0 

STflRtCL 

•BIT6,JFPS 

R5 

iBIT6,JFPS 

36S 

12, R5 

Rl 

i2.R3 

•BtT7,SFPS 
37$ 
12, Rl 
R3 

L00P3 



; EXECUTE TEST 
;flDX ROM OK' 
; BRANCH IF YES 
;ADX ROM FAIlEO 
; RESULT OK' 

; BRANCH IF YES 
.•RESULT URONG 



;DONE YET' 
.•BRANCH IF YES 



SBTTL CLOCK HATCLER 

THIS CODE CONTROLS THE CLOCK AND THE LOOPING ON THE 
PREVIOUS TESTS UHILE THE CLOCK IS RUNNING. 
A TICK COUNT IS KEPT IN THE LOCATION CALLED "TICKS". 
THE LOCATION CALLED "TIME" CONTROLS THE NUMBER OF SECONDS 
BEFORE END OF PASS IS REPORTED. 



WHILE THIS TEST IS BEING PERFORMED, THE HIGH BYTE OF THE 
DATA LIGHTS MILL INCREMENT APPROXIMATELY ONCE PER SECOND. 



001102 
000004 



1$: 



000004 £5: 



STARTCLrMOV 
TST 
BEQ 
JMP 
MOV 
TST 
INC 
BR 
MOV 
MOV 
TST 
INC 
BR 



•54,STSTNM 

TICfcS 
IS 

LOOPO 

•2S,ERRVEC 

PCL<i:ST 

TICKS 

PCLK 

I3S.ERRVEC 
•STACK, SP 
LKSTAT 
TICKS 
LCLK 



; RESET THE TEST NUMBER 

STARTED CLOG. YET' 

BRANCH IF NO 

CONTINUE TEST 

SET ERROR VEC 
•P CLOCK AVAILABLE' 

; BRANCH IF YES 

;LINE CLOCK AVAILABLE' 
; BRANCH IF YES 
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OEFPBA.CNB CLOCK HMOLER 



Ell 

21-0CT-7b 14:5M PAGE 135 



1^ 

ins 
in; 

b<32S 
fe930 

bsai 

fcS3M 
b93S 
bS3& 
6937 
bq?9 
6931 

b<3m 

b9M£ 
fc943 
6944 
8945 
6946 
69^7 
b948 
6949 
6950 
6951 
b952 
b953 
6954 
b955 
6956 
6957 
6958 
6959 
6960 
b%l 
b%Z 
6%3 
6964 
6965 
6966 
6967 
6968 
6%9 
6970 
6971 
6972 
6973 
6974 
6975 
6976 



032376 300137 032712 



032>'02 ODOm 
032404 012737 

032426 000137 



032432 000230 

032450 012737 

032456 012737 

032464 012737 

032472 000137 



032476 
032S02 
032510 
032512 
032520 
032524 
032532 
CB534 
0325S0 



032476 000100 

m m. 

023630 



1^8 

000004 
00X04 
000111 
023630 



000104 
000106 
172542 
172544 
172540 




032566 
032570 
032576 
032604 
032606 



032610 
032614 



032632 
032636 
032644 

032611 
032662 
032666 
032674 



005237 


001366 




022737 


000075 


00136b 


001032 






012737 


000001 


001 3bb 


105237 


032607 




123737 


001370 


032607 


0Q3010 






005037 


177546 




005037 


032606 




005037 


001366 




000137 


032712 




113737 


001102 


032606 


105737 


001103 




001003 






013777 


032606 


146340 


012737 


000100 


177546 


000002 






000000 







005237 001366 

022737 060650 001366 

000001 001365 

105237 032607 

123737 001370 032607 

003010 

005037 172540 

00503? 032606 

005037 001366 

000137 032712 

113737 001102 032606 

105737 001103 



3S: 



JHP 



SECP 



;£N0 TEST 



IlfC STgRS THE LifC CLOCK 

;SET INTERRUPT VECTOR 



•tHIS 
LCLK: 



R0yTI^ 

MOV 
ftOV 

novB 

JMP 



•LKSRV.LKVEC 
•PR7,LKVEC+2 
•BIT&,LKSTflT 
LOOPO 



; START CLOCK 
; START TEST 



;SET INTERRUPT VECTOR 



:tHl5 ROUTINE STARTS THE PROGRAMMABLE CLOCK 
PCLK: SPL 0 

MOV 

MOV 

MOV 

MOV 

MOV 

JMP 



IPKSRV.PKVEC 

•PR7.Pf:VEC+2 

»4,C6SETB 

•4, COUNTER 

•lil.PCLKST 

LOOPO 



:SET COUNT BUFFER 
;INIT THE COUNTER 
START THE CLOCK 
; STARS TEST 



:tHlS ROUTINE SERVICES THE LINE CLOCK INTERRUPT 



£kSRV: INC TICKS 

CMP Ibl., TICKS 

BNE 3S 

MOV Il.TICKS 

INCB OUT+1 

CMPB TIMES, OUT+1 

BGT IJ 

CLR LKSTAT 

CLR OUT 

CLR TICKS 

JMP lEOP 

15: MOVB JTSTNM.OUT 

TSTB JERFLG 

BNE 3{ 

MOV OUT.aSWR 

31: MOV iBltb, LKSTAT 
RTI 

OUT: .UORD 



ONE SECOND YET' 
BRANCH IF NO 
INIT TICKS 
INCREMENT DISPLAY 
DONE' 

BRANCH IF NO 
TURN CLOCK OFF 



;END TEST 

;ANY ERRORS' 
{BRANCH IF YES 
{DISPLAY SECONDS 
{START CLOCK 
CONTINUE TEST 



■tHIS ROUTINE SERVICES THE PROGRAMMABLE CLOCK INTERRUPT 
TICKS 



^KSRV: 



li: 



INC 

CMP 125000., TICKS 

BNE 2S 

MOV Il.TICKS 

INCB OUT+1 

CMPB TIMES, OUT+1 

BGT IS 

CLR PCLKST 

CLR OUT 

CLR TICKS 

JMP SEOP 

MOVB JTSTNM.OUT 

TSTB JERFLG 



ONE SECOND YET' 
BRANCH IF NO 
INIT TICKS 

INCREMENT SECOND DISPLAY 
DONE YET' 
BRANCH IF NO 
TURN OFF CLOCK 



{END TEST 



{ANY ERRORS' 



DEFPBA.CnS CLOCK mOiJER 



i-ii 
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03c < 00 


JSISUj 






Ojc/Oc 


013777 


WWwC«#W 


0^27 1 1 


UJuuUe 












bWl 








£.003 
















e OQLi 








caoc 
















6^87 








tioo 


























mD7 1 3 


nmnou 
LiUuUUM 






n337 1 u 




nn ! 1 03 


£.00*3 


u3c7cU 


nnco37 


nn 1 33n 




0357311 

UJc/c*t 


OOC337 


no 1 3U3 




UJc7JU 


nil 37 37 


I hnnon 




0337^ 


nnc337 




COO? 


033^jA 

UJc7'-nJ 


nnooo 1 




coQa 

b'JTO 


0337U3 


003nC.3 




LQOQ 


n337LUi 

□3c7HM 


n 1 3737 

01c7j7 






000001 




' uUl 


UJC'bU 


n337UO 




f uUc 
■Tim 


033'>C3 




0337tn 


(Ta37CC 


nnouo7 




• Jut 








7nnc 








7nnt 
' uUo 




O 1 37Ut 


nn 1 3U3 










7nno 


033003 


1 nuuOii 




70OT 


03'3OOU 


1 ouuoo 


0330 1 3 


7ni n 


03301 O 


OOOU3 1 




• ULl 








7(11? 










0330CU 


O 1 37UC 


OO 1113 












UoJUdU 


1 ouunu 




70 It 




1 nuunn 


no 1 33 1 


03^^b 




oo 1113 
UuliiC 


7010 






oonoiis 


701 Q 


033rt7t 
LUJu/D 






7090 

75ii 


013 inn 


nononc 




' UCi 


M'sins 

UJJiUC 






70PS 


0331 nu 


0O03UO 




7023 


0331 Of 


nnnsuo 




70?U 


033 1 t 0 








□331 12 

www A 






7028 


033112 


000137 


00445b 


7027 


03311b 


377 


377 


7028 




033122 




7029 








7030 
7031 














7032 









2i: 



HOV 
RTI 



2S 

OUT.SSUR 



; BRANCH IF Y£S 
.•DISPLAY SECONDS 
CONTINUE TEST 



.SSTTL END OF PASS ROUTINE 



* INCREMENT THE PASS NUflBEP (SPASS) 

♦TYPE "END PASS IXXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT YYYYY" 
♦WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS 
♦IF THERE5 A MONITOR GO TO IT 
♦IF THERE ISN'T JUMP TO LOOP 



iEOP: 



JECPCT: 



lENDCT: 



::b5S: 
&4S: 



SCOPE 

CLR 

CLR 

INC 

BIC 

DEC 

.UORD 

6GT 

MOV 

.WORD 

SEOPCT 

TYPE 

3R 

.ASCIZ 
MOV 



TYPDS 

TYPE 

BR 

::b7$: .ASCIZ 

MOV 

TYPDS 

TYPE 

CLR 

IGET42: HOV 
BEQ 
RESET 
SENDAD: JSR 
NOP 
NOP 
NOP 



SDOAGN: 
000 SENULL: 



JMP 

.BYTE 

.EVEN 



JTSTNM 
STIMES 
SPASS 

I 100000. SPASS 

(PC)+ 

1 

SDOAGN 

(PC)+,a(PC)+ 

1 



;ZER0 THE TEST NUMBER 

:ZER0 THE NUMBER OF ITERATIONS 

; INCREMENT THE PASS NUMBER 

; DON'T ALLOU A NEG. NUMBER 

•LOOP' 

■ - YES 

•I RESTORE COUNTER 



,b5S ;; TYPE ASCIZ STRING 

&4$ :;GET OVER THE ASCIZ 

<i2><15>/END PASS •/ 



SPASS. -(SP) 



,b7$ 



/ TOTAL ERRORS MnCE LAST REPORT 



;SAVE SPASS FOR TYPEOUT 
;TYPE PASS NUMBER 
GO TYPE— DECIMAL ASCII WITH SIGN 
TYPE ASCIZ STRING 
GET OVER THE ASCIZ 



$ERTTL,-(SP) 

.SCRLF 
iERTTL 
9M42.ro 

sooa6n 

PC,(RO) 



SILOOP 
-1,-1,0 



SAVE SERTTL FOR TYPEOUT 

TOTAL NUMBER OF ERRORS 

GO TYPE—DECIMAL ASCII WITH SIGN 

TYPE CARRIAGE RETURN, LINE FEED 

CLEAR ERROR TOTAL 

GET MONITOR ADDRESS 

BRANCH IF NO MONITOR 

CLEAR THE WORLD 

GO TO MONITOR 

SAVE ROOM 

FOR 

ACT 11 

RETURN 

NULL CHARACTER STRING 



.SBTTL SCOPE HANDLER ROUTINE 



Gil 
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7333 
7034 
7035 
7036 



7039 
7040 

7CM3 
7344 
7045 
704b 
7047 
7048 
7049 
7050 
7051 
7052 
7053 
7054 

7058 
7059 
7DtO 
70£>1 
70fe2 
7063 
7064 
7065 
7066 
7067 
7068 
7069 
7070 
7071 
7072 
7073 
7074 
7075 
7076 
7077 
707B 
7079 
7080 
7081 
7082 
7083 
7084 
7085 
7086 
7087 
7088 



033122 
033122 

m 

033136 
033140 
033144 
0331% 
033150 
033156 
033164 
033172 



170127 
032777 
001013 
0103% 
117703 
170003 
012603 
012737 
012737 
032777 
001114 



033174 000416 



033176 
033202 
033210 
033214 
033220 
033222 
033224 
033230 
033232 

833232 
33240 
033242 
033250 
033252 
033256 
033260 
033266 
033270 
033276 
033300 
033306 
033310 
033314 
033320 
033322 
033330 
033332 
033336 
033340 
033344 



013746 
012737 
005737 
012637 
000463 
022626 
012637 
000423 

032777 
001404 
127737 
001465 
105737 
001421 
123737 
101015 
032777 
001404 
013737 
0004% 
105037 
005037 
000415 
032777 
001011 
005737 
001406 
005237 
023737 



000000 

000400 146002 



145772 



037156 000004 
037276 000244 
040000 145744 



000004 

033222 000004 

177060 

000004 



000004 



000400 

145670 

001103 

001115 

001000 

001110 

001103 
001220 

004000 

001242 

001104 
001220 



145676 
001102 

001103 
145640 
001106 



»THIS ROUTIf€ CONTROLS THE LOOPING OF SUBTESTS. IT i4lLL INCRE^EHT 

♦AND LOAD THE TEST NUMBER (ITSTNN) INTO THE DISPLAY REG. (LISPLftY<7 

♦AND LOAD THE ERROR FLAG (JERFLG) INTO DISPLAY<15:08> 

♦THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 

*SU14=1 LOOP ON TEST 

♦SW11=1 INHIBIT ITERATIONS 

*SU09rl LOOP ON ERROR 

♦SU08=1 LOOP ON TEST IN SUR<7:0> 

♦CALL 

* SCOPE ;;SCOPE=IOT 



145606 3S: 



001104 



fSCOPE: 

LDFPS 
BIT 
BNE 

nov 

MOVB 
LDUB 
MOV 
NOV 
MOV 

1$: BIT 
BNE 

: tllltSTART OF 

JXTSTR: BR 

MOV 
MOV 
TST 
MOV 
BR 

5J: CMP 
MOV 
BR 

&S::ttlllENO OF 

BIT 
BEQ 
CMPB 
BEQ 
TSTB 
BEQ 
CMPB 
BHI 
BIT 
BEQ 
MOV 
BR 
CLRB 
CLR 
BR 
BIT 
BNE 
TST 
BEQ 
INC 
CMP 



2S: 



7J: 
4J: 



to 

tSUB.aSUR 
IS 

R3.-CSP) 
aSlIiR,R3 

(SP)+,R3 
•CPSP0R,ERRVEC 
•FPSPUR.FPPVEC 
tBIT14,dSklR 
SOVER 

CODE FOR THE XOR 
6S 

atERRVEC.-CSP) 
•SS.StER^VEC 
91177060 
(SP)+.aiERRV£C 
JSVLA6 
(SP)+.(SP)+ 
(5P)-^,aiERRVEC 
7S 

CODE FOR THE XOR 
iBIT08,aSUR 
2S 

aSMR.STSTNM 
lOVEft 
SERFLG 
3S 

SERHAX. SERFLG 
35 

IBIT09,3SUR 
4$ 

SLPERR.SLPAOR 
SOVER 
SERFLG 
STIMES 
IS 

tBITU.aSUR 
IS 

SPA5S 
IS 

SICNT 

STIMES, SICNT 



SWITCH 8 ON' 
BRANCH IF YES 
SAVE R3 

GET LOWER SWITCHES 

PUT IN MICRO-BREAK REGISTER 

RESTORE R3 



;;LOOP ON PRESENT TEST' 
iiYES IF SW14=1 
TESTERtttll 

IF RUNNING ON THE "XOR" TESTER CHANGE 
THIS INSTRUCTION TO A "NOP" lNOP=240) 
SAVE THE CONTENTS OF THE ERROR VECTOR 
SET FOR TIMEOUT 
TIME OUT ON XOR' 
RESTORE THE ERROR VECTOR 
GO TO THE NEXT TEST 
CLEAR THE STACK AFTER A TIME OUT 
RESTORE THE ERROR VECTOR 
.LOOP OH THE PRESENT TEST 
TESTERtlllt 
LOOP ON SPEC. TEST' 
BR IF NO 

ON THE RIGHT TEST' SWR<7:0> 
BR IF YES 

HAS AN ERROR OCCURRED' 

MAX^^EWORS FOR THIS TEST OCCURRED' 
BR IF NO 
LOOP ON ERROR' 
BR IF NO 

SET LOOP ADDRESS TO LAST SCOPE 



ZERO THE ERROR FLAG 

CLEAR THE NUMBER OF ITERATIONS TO HAKE 

ESCAPE TO THE NEXT TEST 

INHIBIT ITERATIONS' 

BR IF YES 

IF FIRST PASS OF PROGRAM 
INHIBIT ITERATIONS 
INCREMENT ITERATION COUNT 
CHECK THE NUMBER OF ITERATIONS MADE 



CEFPBfl.CriB SCOPE MANDlER ROU'^I.'C 



Hli 
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7090 
7091 
7092 

7C93 
7094 
7395 
7Q% 
7097 
7099 
7099 
7100 
7101 
7102 
7103 
7104 
7105 
7106 
7107 
710B 
7109 
7110 

711: 

7112 

711?. 

7114 

7115 

7116 

7117 

711B 

7119 

7120 

7121 

7122 

7123 

7124 

7125 

7126 

7127 

'128 

712? 

7130 

7131 

7132 

7133 

7134 

7135 

7136 

7137 

7138 

7139 

7140 

7141 

7142 

7143 

7144 



033352 
033354 
033362 
033370 
033374 
033402 
033406 
033412 
033416 
033424 
033432 
033436 
033440 



002024 
012737 
013737 
105237 
113737 
U11637 
311637 
005037 
112737 
013777 
013716 
000002 
003720 



000001 
033440 
001102 

801 102 
01106 
001110 
001222 
000001 
001102 
001106 



001104 
001220 

001240 



001115 
145506 



SuE 

15: MOV 

MOV 

JSVLAD: INCB 
MGVS 
MOV 
MOV 
CLR 
MOVB 

JOVER: MOV 
MOV 
RTI 

JHXCNT: 2000. 



SOVER 
•l.SICNT 
JHiCNT.ITirCS 
STSTNH 

JTSTNM.STESTN 
(SP),Si.PADR 

(sp).slperr 
iescApe 

il.SERMRX 

5T§TNM,aDISPLflY 

SLPAOR,(SP) 



BR IF MORE ITERATION REQUIRE: 

REINITIALIZE THE ITERATION COy<TE= 

SET NUMBER OF ITERATIONS TO DO 

COUNT TEST NUMBERS 

SET TEST NUMBER IN APT MAILBOX 

SAVE SCOPE LOOP ADDRESS 

SAVE ERROR LOOP ADDRESS 

CLEAR THE ESCAPE FROM ERROR ADDRESS 

ONLY ALLOW ONE(l) ERROR ON NEXT TEST 

DISPLAY TEST NUMBER 

FUDGE RETURN ADDRESS 

FIXES PS 

MAX. NUMBER OF ITERATIONS 



.5BTTL ERROR HANDLER ROUTINE 



:*«««««»««««««««««»««««««»«»«»»»«»««»*«»»»««»«»«»«*«»«««»««»««* 

4tHIS routine UILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
♦SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL 
*AND GO TO SERRTYP ON ERROR 

♦THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 



♦SW15=1 
♦SW13=1 
♦SW10=1 
♦SU09=1 
♦CALL 
♦ 



HALT ON 
INHIBIT 
BELL ON 
LOOP ON 



ERROR 
ERROR 
ERROR 
ERROR 



TYPEOUTS 



ERROR N 



;;ERROR=EMT AND N=ERROR ITEM NUMBER 



033442 








SERROR: 




0J3442 


032777 


000400 


145466 




BIT 


033450 


001007 








BNE 


033452 


010346 








MOV 


033454 


005003 








CLR 


033456 


170103 








LDFPS 


033460 


117703 


145452 






MOVB 


033464 


170003 








LDUB 


033466 
033470 
033474 


012603 
105237 
001775 


001103 




7S: 


MOV 

INCB 

BEQ 


033476 


013777 


001102 


145434 




MOV 


033504 


032777 


002000 


145424 




BIT 




001402 








BEQ 


^^20 


104400 


001224 






TYPE 




005237 


001112 




IS: 


INC 


033524 


011637 


001116 






MOV 


033530 


162737 


000002 


001116 




SUB , 


033536 


117737 


145354 


001114 




MOVB 




032777 


020000 


145364 




BIT 




001004 








BNE 




004737 


035604 






J5R 


033560 


104400 


001231 






TYPE 


033564 
033564 


122737 


000001 


001254 


20S: 


CMPB 


033572 


001007 








BNE 


033574 


113737 


001114 


033606 




MOVB 


033602 


004737 


035354 






JSR 



»SWS.SSUR 
75 

R3,-{SP) 

R3 

R3 

9SUR,R3 

(SP)+.R3 

serflg 

75 

JTSTNM,aDI5PLAY 

«BIT10,aSWR 

15 

.5BELL 

iERTTL 

(SP).5ERRPC 

•2.5tRRPC 

a5^RRPC.SITEMB 

lBIT13,teUR 

205 

PC.5ERRTYP 
,56RLF 

iAPTENV,5ENV 
25 

5ITEMB,215 
PC,5ATY4 



; SWITCH B ON' 
BRANCH IF YES 
;SAVE R3 



CLEAR THE FPS REGISTER 
GET LOWER SWITCHES 
PUT IN MICRO-BREAK REG 
RESTORE R3 

SET THE ERROR aAG 

DON'T LET THE FLAG GO TO ZERO 

DISPLAY TEST NUMBER AND ERROR FLAG 

BELL ON ERROR' 

NO - bKIP 

RING BELL 

COUNT THE NUMBER OF ERRORS 

GET ADDRESS OF ERROR INSTRUCTION 

; STRIP AND SAVE THE ERROR ITEM CODE 

SKIP TYPEOUT IF SET 
;SKIP TYPEOUTS 

GO TO USER ERROR ROUTINE 



; RUNNING IN APT MODE 
; NO. SKIP APT ERROR REPORT 
SEt ITEM NUMBER AS ERROR NUMBER 
REPORT FATAL ERROR TO APT 



p:-::— 5 =5 -f^ii-: D:fl;?c£T:c part = mci 

CE-PS-^.Cne ERROR HflNDtER ROUTINE 



.1 c 



111 



7i4fa 

rH7 

7148 

'149 

7150 

7151 

7152 

7153 

7154 

7155 

7156 

7157 

7158 

7159 

7160 

7161 

7162 

7163 

716M 

7165 

7166 

7167 

7168 

7169 

7170 

7171 

7172 

7173 

717H 

7175 

7176 

7177 

7178 

7179 

718C 

7181 

7182 

7183 

718S 

7185 

7186 

71B7 

^iP 

7190 
7191 
7192 
7193 
7194 
7195 
71% 
7197 
7198 
7199 
7200 



033606 
033607 

m 

033622 
033630 



033642 
Q3364M 
033650 
033650 
033656 
033660 
033662 
033662 



033664 
033666 
033672 
033L76 
033702 
03370H 
033710 

033722 
13726 



03373M 
033740 
033742 
033744 

8337I4 
033756 
033762 



000 
000 

8^ 

ICOQOl 
000000 
032777 
001M02 

m 

001 402 
013716 

022737 
001001 
000000 

D00C02 



104405 
017600 
062716 
016001 
011000 
012704 
112744 

O1S8I 
042703 
062703 
110344 
073027 
077511 
010103 
042703 
062703 
110344 
112744 
073027 



145320 

001000 

001110 
001222 

001222 

033102 



000000 
000002 
000002 

001333 
000000 
000005 

177770 
000060 

177775 



177776 
000060 

000040 
177777 



0Q0Q42 





.dmE 




.3>TE 






2S: 


T5T 




BPL 




HflLT 


3S: 


SIT 




BEQ 




nCv 


45: 


T5T 








MOV 


5S: 






CflP 




BNE 




HflLT 


6S: 






RTI 



D 
Q 

22S 
9SUR 
3S 

ieiT09,3SUR 
4S 

$LPERR.(SP) 
SESCflP^ 
5S 

JESCflPE, (SP) 

iSEN0flD,a«42 
6S 



:;fiPT ERROR LOOP 
; HfiLT ON ERROR 
;;SKIP IF CONTINUE 
; HALT ON ERROR! 
;;L00P ON ERROR 5WITCH SET' 
;;BR IF NO 
FUDGE RETURN FOR LOOPING 
CHECK FOR AN ESCftPE ADDRESS 
:;BR IF NONE 

; -FUDGE RETURN ADDRESS FOR ESCAPE 

;;flCT-ll AUTO-ACCEPT' 

BRANCH IF NO 
l-YES 

RETURN 

SBTTL CONVERT FLOATING BINARY TO OCTAL ASCIZ 

♦THIS ROUTINE CONVERTS A 32 BIT FLOATING NUMBER TO AN OCTAL 
*ASCIZ STRING IN THE FOLLOWING FORMAT: 
* 
* 

* UHERE 
* 

* 
* 

*IT IS ENTERED BY A TRAP CALL WITH THE ADDRESS OF THE FLOATING 
♦NUMBER IN THE WORD FOLLOWING THE CALL. 

♦IT RETURNS WITH THE ADDRESS OF THE ASCIZ STRING ON THE STACK. 
♦♦««♦♦♦♦«♦♦♦«««»««««««««««♦««««««««««««««««««♦♦♦«««♦««♦♦♦«♦♦«*♦ 



W XXX YYY 2ZZZZZ 



W = SIGN BIT 

X = B-BIT EXPONENT (RIGHT 
Y = FRACTION BITS <57:S1> 
Z = FRACTION BITS <50:35> 



JUSTIFIED) 
(RIGHT JUSTIFIED) 



i^L20: SAVREG 

MOV a(SP).RO 

ADD 12.(5?) 

MOV 2(ftO).Rl 

MOV (RO).ftO 

MOV «$Fl6uFF+23,R4 

MOVB •0,-(R4) 

MOV tS.RS 

IJ: MOV R1.R3 

BIC ttC7.R3 

ADD M60,R3 

MOVB R3.-(R4) 

ASHC i-3,R0 

SOB R5,iS 

MOV R1.R3 

BIC tttl.RS 

ADD 160, R3 

MOVB R3.-(R4) 

MOVB •40, -(R4) 

ASHC »-l,RO 



GET ADDRESS OF DATA 

ADJUST RETURN PC 

PUT SECOND DATA WORD IN Rl 

PUT FIRST DATA WORD IN RO 

GET ADDRESS OF BUFFER END IN R4 

PUT TERMINATOR IN BUFFER 

SET SOB COUNT FOR FRACTION DIGITS 

GET LSB'S OF FRACTION 

SAVE LS 3 BITS 

MAKE THEM ASCII 

STORE IN BUFFER 

SHIFT NUMBER TO NEXT 3 BITS 

CONTINUE FOR 7 DIGITS 

GET NEXT DIGITS 

ONLY WANT 1 BIT 

MAKE THEM ASCII 

STORE IN BUFFER 

PUT SPACE IN BUFFER 
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7220 

7aai 

72.?2 
7223 
7224 
722S 
722fe 
7227 
7229 
722'3 
7230 
7231 
7232 
7233 
7234 
7235 
7236 
7237 
7238 
7239 
7240 
7241 
7242 
7243 
7244 

7245 
724& 
7247 
724B 
7249 
7250 
7251 
7252 
7253 
7254 
7255 
725b 



033786 
3772 
13774 
4000 



03H012 

034022 
026 
30 
I3S 
0340M0 
03M044 
034050 

m, 

03H0&2 
034064 
Q34070 
03H072 
03407H 
Q341QP 
034104 
034106 
034112 
034116 
034122 
034126 
034130 
034132 
034134 
034142 
034150 




m 

062703 
110344 
112744 
112744 
072127 
012705 
010103 
042703 
062703 
110344 
072127 
077511 
010103 
T42703 
J62703 
110344 
112744 
112744 
042700 
062700 
110044 
104406 
011646 
016666 
012766 
000006 



000002 

177770 
000060 

17777S 



17777b 
000060 

000040 
000040 
177777 
000002 

177770 

oqoo6a. 

177775 



177774 
000060 

000040 
000040 
177776 
000060 



000004 000002 
001310 000004 



35: 



2S: 



nuv 
nov 

BIC 

ADD 

novB 

ASHC 

SOB 

NOV 

BIC 

ADD 

MOVB 

MOVB 

novB 

ASH 
MOV 
MOV 
BIC 
ADD 
MOVB 
ASH 
SOB 
MOV 
BIC 
ADD 
MOVB 
MOVB 
MOVB 
BIC 
ADO 
MOVB 
RESREG 
NOV 
MOV 
NOV 
RTT 



ii2,R5 

Ri.R3 

ltt7.R3 

160.^3 

R3^-(R43 

i-S.RO 

R5,3S 

Ri.R3 

•ttl.R3 

160, A3 

R3.-(R4) 

140, -(R4) 

140, -(R4) 

l-l.Rl 

M2,A5 

R1.R3 

»ti7. R3 

M60.A3 

R3.-(R4) 

t-3.Rl 

R5,^S 

R1'R3 

itC3.R3 

i60,R3 

R3.-(R4) 

140, -(R4) 

140, -(R4) 

ttci.RO 

160, RO 

R0,-(R4) 



SET SOB COUNT 
GET LOW WORD 
MASK 3 BITS 
HAKE THEM ASCII 
PUT IN BUFFER 
GET NEXT 3 BITS 
CONVERT THEN 

ONLY WANT 1 BIT 
MAKE IT ASCII 
PUT IN BUFFER 
PUT SPACE IN BUFFER 

GET FIRST 3 BITS OF EXPONENT 
SET SOB COUNT FOR 2 DIGITS 
GET LSB'S OF EXPONENT 
SAVE 3 BITS 
MAKE THEM ASCII 
STORE IN BUFFER 
GET NEXT 3 BITS 
CONTINUE 

GET LAST 2 BITS OF EXPONENT 
MAKE SURE ONLY 2 BITS 
MAKE THEM ASCII 
STORE IN BUFFER 
PUT SPACE IN BUFFER 

;GET SIGN BIT (IT WAS EXTENDED) 
;MAKE IT ASCII 
PUT IT IN THE BUFFER 



(SP),-(SP) 

4(SP),2(SP) 

•SFLBflFF,4(SP) 



;SAVE RETURN PC 
;AND RETURN PSW 
PUT BUFFER ADDRESS ON STACK 
: RETURN 

§BTTL CONVERT FLOATING DOUBLE BINARY TO OCTAL ASCIZ 



034152 104405 

03^54 017637 000000 034170 



THIS ROUTINE CONVERTS A 64 BIT FLOATING NUMBER TO AN OCTAL 
ASCIZ STRING IN THE FOLLOWING FORNAT: 

U VVV UUW XXXXXX YYYYYY ZZZZZZ 

WHERE U = SIGN BIT 

V = B-BIT EXPONENT (RIGHT JUSTIFIED) 
W = FRACTION BITS <57:5i> (RIGHT JUSTIFIED) 
X = FRACTION BITS <50:35> 

Y = FRACTION BITS <34:19> 
Z = FRACTION BITS <1B:03> 

IT IS ENTERED BY A TRAP CALL WITH THE ADDRESS OF THE FLOATING 
NUMBER IN THE WORD FOLLOWING THE CALL. 

IT RETURNS WITH THE ADDRESS OF THE ASCIZ STRING ON THE STACK. 
iFLD20 * SAVREG 

* NOV a(SP),lS ;GET ADDRESS OF DATA TO CONVERT 
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7257 
7258 

nh 

72b 1 

72b2 

72b3 

^2fe4 

72&5 

72b6 

'2b7 

"ZbB 

72bH 

7270 

7271 

7272 

7273 

7274 

7275 

727fj 

7277 

7278 

727<? 

7280 

7281 

7282 

7283 

7284 

7285 

728f> 

7207 

7288 

728*3 

7290 

7291 

7292 

7293 

7294 

7295 

729b 

7297 

7298 

7299 

7300 

7301 

7302 

7303 

7304 

7305 

730b 

7307 

7308 

7309 

7310 

7311 

7312 



0341b2 

03417W 
034200 
034204 

m 

0342 lb 
034220 
034222 
03422b 
034232 
034234 
034240 
034244 
03424b 
034252 
034254 
03425b 
0342b2 
0342bb 
034270 
034274 
034300 
034302 
034304 
03430b 
034314 
034322 



034324 
034332 
03433b 
034340 
034344 
034350 
034352 
03435b 
034380 
034384 

03443& 
034436 
034442 
034448 
Q3M452 
034458 
034'»84 
034472 
034474 



08271b 
104407 

m 

010037 
082700 
105040 

m\ 

012102 
012103 
012701 
012704 
010305 
042705 
082705 
110540 
073227 
077411 
010305 
042705 
0b2705 
110540 
112740 
073227 
07712b 
10440b 
011b4fc 
Olbbbb 
0137bb 
QOOOOb 



012737 
0Q5737 
000441 
01270b 
005737 
001032 
005227 
001027 
104400 
000424 



000177 
01374b 
01374b 
005037 
012737 
012737 
000001 
C?2b2b 



030002 



0C1352 
000041 



8i 



134170 
100004 



000002 
000005 

177770 
OOOObO 

177775 



17777b 
OOOObO 

000040 
177777 



000004 
001352 



034340 
17754b 

001100 
001242 

177777 

034388 



144580 

000100 
17777b 
17777b 
034474 
000100 



IS: 



3S: 
4J: 



000002 
000004 



AUO 
FL20 
.WORD 
MOV 

nov 

ADO 

CLRB 

MOV 

ADD 

MOV 

MOV 

MOV 

MOV 

M0\ 

BIC 

ADD 

MOVB 

ASHC 

SOB 

MOV 

8IC 

ADD 

MOVB 

MOVB 

ASHC 

SOB 

RESREG 

MOV 
MOV 
MOV 
RTT 



■2,'SP) 



(SP)+,RO 

RO.JBUFF 

•4i.R0 

-(R6) 

1J,R1 

«4 Rl 

iRi)-i-,R2 

(R1)+,R3 

•2,Rr 

«5,R4 

R3.R5 

ltt7.R5 

tbO.RS 

R5.-(R0) 

«-3,R2 

R4,4J 

R3lR5 

ttCl.Rb 

«bO,R5 

R5.-(R0) 

•40, -(RO) 

•-1.R2 

R1,^S 

(SP),-(SP) 

4(SPi,2(SP) 

$BUFF,4(SPj 



ADJUST RETURN PC 
CONVERT nS 32 BITS 

GET ADDRESS OF CONVERTED DATA 
SAVE IT 

ADJUST TO END OF BUFFER 
PUT TERMINATOR IN BUFFER 
GET ADDRESS OF DATA TO CONVERT 
ADJUST TO LOWER 32 BITS 
SAVE THE DATA 

SET LOOP COUNT 

SET LOOP COUNT 

GET LS 32 BITS OF DATA 

MASK 3 BITS 

MAKE THEM ASCII 

PUT IN BUFFER 

GET NEXT 3 BITS 

CONTINUE 

GET LS 32 BITS 

ONLY WANT 1 BIT 

MAKE IT ASCII 

PUT IN TABLE 

PUT SPACE IN TABLE 

CONVERT NEXT lb BITS 

ADJUST STACK 
TO RETURN WITH ADDRESS 
OF BUFFER ON STACK 
RETURN 



C00004 



.SbTTL ROUTINE TO START THE LINE CLOCK 
:«THIS ROUTINE SETS UP THE LINE CLOCK TO GUARANTEE THE 
fHAXIMUM DLi-AY BEFORE IT WILL INTERRUPT. 

:;««««««««»««««««««««»«««««««««««««««««»»«««««««««««««««««««««««» 

itTTIK: MOV ^ 

; LINE CLOCK THERE' 
BRANCH IF YES 



2S: 



4S: 
3S: 



bSS: 



000100 
17754b 



IS: 



TST 
BR 
MOV 
TST 
BNE 
INC 
BNE 
TYPE 
BR 

.A5CIZ 

JMP 

MOV 

MOV 

CLR 

MOV 

MOV 

WAIT 

CMP 



•2S.ERRVEC 

LKStAT 
3S 

ISTACK.SP 
SPASS 
4$ 
»-l 
4S 

,85S 
&4S 



; FIRST PASS' 
; BRANCH IF NO 

;;TYPE ASCIZ STRING 
,;GET OVER THE ASCIZ 



SHOULD HAVE LINfe' CLOCK INSTALLED! !!!!!•" 



3SESCAPE 

LKVEC.-(SP) 

PSW,-lSP) 

PSW 

ilS.LKVEC 
•Blt8,LKSTAT 

(SP)+,(SP)* 



;SAVE CONTENTS OF VECTOR 
;SAVE PSW 

; SETUP THE VECTOR 
START THE INTERRUPT 
;WAIT FOR IT TO HAPPEN 
; RESTORE THE STACK 



^'CFil-^S/SS/rO FPll-C OWiNOSTIC PART £ fVtlxii cTrZc) 
DEFPW.CriB ROUTirC TO ST!WT THE LINE CLOCK 
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7313 


Q34H7b 


UlcbJ/ 


1 7777C. 

1/7/ /b 


"••^ 1 Li 


034502 


□IcbJ/ 


nnn i nn 
□□□lO^ 


7315 


034506 


OOOcO/ 


nnn i nn 
□□□!□□ 


7316 
7j17 
^ Jlo 


034514 
















^319 
7320 
7321 




















7322 
7323 














7324 








7325 










fill??? 


□24bJC 
Ubcbjc 


/ Jco 


UoHbJc 


n 1 37nc 
Olc/Us 


UUUUjU 




Uj4bJO 


1 nC7*57 


nn 1 37C. 
□□1c7b 




Uj4b4d 


nn 1 unc 
uUIHUb 






□34544 


UIj/UU 


nn 1 1 £.Li 
□□llb4 


' JJC 


noiiccn 


n 1 o7n 1 


nni ycjL. 
UUllbb 




Uj4bb4 


nncnnu 




( oJ't 

/ JJ3 


Uj4bbb 


nnnu i i 
□00411 




UjMboU 


n 1 '37nn 
UIj/UU 


nni 1 tn 
UUllbU 


f J JO 


Uj*ibo*t 


Ul j7Ul 


nn 1 1 L.O 
UUllbc 


JJ/^ 


n^c7n 
uj4b/U 


nncnnu 
□03Q04 




^ J JO 


UjMb/^ c 


nLi37nn 


1 77c.nn 
l//bUU 




n'3UC7C 

Uj*Tb/o 


nc37nn 
Ubc^UU 


nnnsnn 
UUUcUU 


7^un 

^ J^U 


UjtDUc 


mm no 
OlDlDc 




f J^i 


uj^Din 


nu37n3 
U4cf Ue 


J / / bUU 


r J^C 


UJ~D1U 


nnc7nu 
UUb/UM 




r J*tJ 


UJ^lC 


on 1 nns 
UUlUUc 




f J™ 


UJ*1DX~ 


Ubc/^Uc 


nnnsnn 
UUUcUU 


' J^D 


UJ~PCU 


I 1 n377 

llUcr/^ 


1 uuccn 
144bbU 


7346 


□34624 


nnc3'a7 


nni 'S7U 
UUl J/1 


7347 


034630 


nL.37n3 
UbC'Uc 


nn 1 unn 

UUI^UU 


7348 


034634 


III sro 
lllcUc 




7349 


03%36 


Ujc/Uc 


nnnn i n 
UUUUlU 


7350 


034642 


nn 1 uns 
UU14Ue 




7351 


034644 


ni nsnu 
UlUnn 




7352 


034646 


nnnuni 




7353 


034650 


nncnnu 
UUbUUM 




7354 


034652 


1 1 n377 


iubcu 


7355 


034656 


1U3777 


UUUJbU 


7356 


034664 


nnc3^7 
UUbcJ' 


UUi Jr b 


7357 


034670 


Ubc/uc 


nnnnin 

UUUUiU 


7358 


034674 


n7'jnn3 




7359 


034676 


UbcrUc 


If /*tuu 


7360 


034702 


Uoucub 




7361 


034704 


10(1401 




7362 


034706 


001335 




7363 


034710 


105077 


144462 


7364 


034714 


000207 




7365 








7366 








7367 








7368 









177546 



MOV 

nov 
fiov 

RTS 



(SPi+,PSU 
(SP)+,LKVEC 
■BIT6,LKSTftT 
PC 



; RESTORE THE PSU 
; RESTORE THE VECTOR 
;STftRT THF CLOCK flGflIN 
RETURN 



001375 AOlSHF 
001374 



§BTTL .HJL SHIFT ENCODER ROM CONVERT ROUTINE 

THIS ROUTINE TAKES THE CONTENTS OF 5REGD AND JREGl AS A 
MULTIPLIER AND GENERATES THE ROM ADDRESSES AND OUTPUT 
DATA OF THE MUL SHIFT ENCODER ROM FOR THE ENTIRE MULTI- 
PLICATION. 



5S: 



4S: 



IS: 



144512 



2S: 
3S: 



6S: 



MOV tQUTTBL.OyTPTR 

MOV tADRTBL ADRPTR 

MOV 130, R5 

TSTB 5FD 

BEQ 5S 

MOV SREG2,R0 

MOV SREG3,R1 

CLR R4 

BR 4S 

MOV JREGO.RO 

MOV SREGl.Rl 

CLR R4 

BIC •177600.ro 

BIS tBIT7,R0 

MOV R1.R2 

BIC 1177600, R2 

TST R4 

BNE IS 

BIS t8IT7.R2 

nOVB R2.aflORPTR 

INC flOftPTR 

ADD iMULTBL,R2 

MOVB (R2).R2 

BIT •BITd,R2 

BEQ 2S 

MOV R2,R4 

BR 3S 

CLR R4 

MOVB R2.aOUTPTR 

BICB ta&O.aOUTPTR 

INC OUTPTR 

BIS iBIT3,R2 

ASHC R2.R0 

BIS #177400, R2 

ADO R2,R5 

BMI 6S 

BNE 4S 

CLRB aOUTPTR 

RTS PC 



INITIALIZE ROMOUT TABLE POINTER 
INITIALIZE ADDRESS TABLE POINTER 
SET LOOP COUNT 
MULD ERROR' 
BRANCH IF NO 
GET THE 
MULTIPLIER 
INITIALIZE STRING 

GET THE 
MULTIPLIER 
INITIALIZE STRING 
GET RID OF EXPONENT 
INSERT HIDDEN BIT 
GET LOU ORDER UORD 
GET CURRENT ROM ADDRESS 
STRING SET' 
BRANCH IF YES 
SET ADDRESS BIT7 
PUT ADDRESS IN TABLE 
INCRErENT POINTER 
GENERATE POINTER TO SHIFT COUr." 
GET SHIFT COUNT 
STRING ON' 
BRANCH IF NO 
SET STRING 

CLEAR STRING 

PUT ROMOUT DATA IN TABLE 
GET RID OF UPPER BITS 
INCREMENT TABLE PTR 
MAKE R2 THE SHIFT COUNT 
SHIFT THE MULTIPLIER BY 
SIGN EXTEND R2 
DECREMENT LOOP COUNT BY SHIFT COUNT 



C2'S COMPLIMENT) 
THE SHIFT COUNT 



; CONTINUE 

•TERMINATE THE ROMOUT TABLE 



!S8TTL ROUTINE TO PUT 2 INTO FEC REGISTER 
;» THIS ROUTINE DOES A MAINTENANCE TRAP TO LOAD THE FEC 



POP 11-^5' 55/70 FPli-C CIAGNOSTIC PART c fWCYU 27(732) 
DEFPBA.CHB MUL SHIFT ENCODER RON CONVERT ROUTINE 



Mil 
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7369 
7370 
7371 
7372 
7373 
7574 
7375 
737b 
7377 
737S 

73il 
7382 
7383 
7384 
7385 
73B& 
7387 
7388 
7389 
7390 
7391 
7392 
7393 
7394 
7395 
7396 
7397 
7398 
7399 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
740V 
7408 
7409 
7410 
7411 
7413 
7413 
7414 
7415 
7416 
7417 
7418 
7419 
7420 
7421 
7422 
7423 
7424 



034716 
034722 
•730 

\?^ 
03H7M2 



034760 
034760 
03M762 
034764 
034766 
034770 
034772 
034774 
035000 
035004 
035010 
035014 



8 



035016 
035016 
022 
026 
035032 
035036 
035040 
035042 
03S0H4 
035046 



013700 
012737 
012703 
170003 
170127 
176427 

m 



010046 
010146 
010246 
010346 
010446 
010546 
016646 
016646 
bl6646 
016646 
000002 



012666 
012666 
012666 
012666 
012605 
012604 
012603 
012602 
012601 



UCC244 
034750 
000010 

000020 
000000 



000244 



;» RtGISTER WITH 2. 

CAGFEC: MOV FPPVEC.RO 
000244 NOV •TEMP.f'PPVEC 

•10, R3 ;SET niCRO-TRflP TO PUT 

KNOWN CONDITIONS IN FEC i ^^Efi 



000022 
000022 
000022 
000022 



000022 
000022 
000022 
000022 



JSFEA: 
TEMP: 



MOV 
LDUB 
LDFPS 
LDEXP 
CFCC 
CMP 
MOV 
RTS 



iFMM 

•0,flCQ 

(SP)+. C5P1+ 
RO.FPPVEC 
PC 



:TRflP ON THIS INSTRUCTION 
;UflIT FOR TRAP 
RESTORE THE SP 



; RETURN 

.SBTTL SAVE AND RESTORE R0-R5 ROUTINES 

iSAVE R0-R5 
«CALL: 

« SAVRE6 

#UP0N RETURN FROM JSAVREG THE STACK WILL LOOK LIKE: 

*T0P — (+16) 
« +2 — (+18) 

* +4 — R5 

* +6 — R4 
« +8 — R3 
«+10 — R2 
«+12 — Rl 
»+14 — RO 



SSAVREG: 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
RTI 

;»RESTORE R0-R5 
;«CALL: 

iRESREG: 



RO,-(SP) 

R1,-(SP) 

R2 -(SP) 

R3,-(SP) 

RM,-(SP) 

R5!-(SP) 

22lSP),-(SP) 

22(SP) -(SP) 

22(SP),-(SP) 

22(SP) -(SP) 



PUSH RO 
PUSH Rl 
PUSH R2 
PUSH R3 
PUSH R4 
PUSH R5 
SAVE PS 
SAVE PC 
SAVE PS 
SAVE PC 



ON STACK 
ON STACK 
ON STACK 
ON STACK 
ON STACK 
ON STACK 
OF MAIN FLOW 
OF MAIN FLOW 
OF CALL 
OF CALL 



RESREG 






MOV 


(SP) + 


22(SP) 


MOV 


(SP)+ 


22(SP) 


MOV 


(SP) + 


22(SP) 


MOV 


(SP)+ 


22(SP) 


MOV 


(SP)+ 


R5 


MOV 


(SP)+ 


R4 


MOV 


(SP) + 


R3 


MOV 


(SP) + 


R2 


MOV 


(SP) + 


Rl 



RESTORE PC OF CALL 
RESTORE PS OF CALL 
RESTORE PC OF MAIN FLOW 
RESTORE PS OF MAIN FLOW 
POP STACK INTO R5 
POP STACK INTO R4 
POP STACK INTO R3 
POP STACK INTO R2 
POP STACK INTO Rl 



P0F11-M5/55/70 
OEFPBfl.CnB 



FPll-C DIAGNOSTIC WWT c MflCYU 27(732) 
SAVE AND RESTORE RC-R5 ROUTirCS 



7M25 
742b 
7H27 
7H2fl 
7Hg3 
7H30 
7H31 

?m 

7H35 

74' 

7h: 

74* 
7440 
7441 
7442 
7443 
7444 
7445 
74% 
7447 
7448 
7449 
7450 

7453 
7454 
7455 
745b 
7457 
7458 
7459 
7460 
74b 1 
74b2 
74b3 
7414 
74b5 
74bb 
74b7 
74b8 
74b9 
7470 
7471 
7472 
7473 
7474 
7475 
747b 
7477 
7478 
7479 
7480 



035050 
135052 



ibO 
0350b2 
>4 



b 
70 
J74 
102 
035104 

m 

C 35134 
03513b 
035140 
035142 
035144 
0J5i4b 
035152 
035154 
0351b0 
0351b2 
0351bb 
035170 
035172 
035174 

035204 

03521b 



8 



012b00 
000002 



000000 
000430 
01004b 
017b00 
122737 
0(31011 
132737 

m 

004737 

001003 
11204b 
001005 
00572b 
012b00 
0b271b 
000002 
12271b 
001430 
12271b 
00100b 
00572b 
104400 
001231 

m 

004737 

m 

01374b 



001155 



000002 

000001 001254 

000100 001255 

035124 
035344 



000002 
000011 
000200 

035332 

0352bb 
001154 

001152 



MOV 
RTI 



Nil 
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(SP)*,RO ' POP STACK INTO RO 



.SBTTL TYPE ROUTINE 

:#»#»»»»»»»»##♦»#»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»«♦**»♦* 

iROUTINE TO TYPE ASCIZ HESSAGE. MESSAGE MUST^TERMINATE WITH A 0 BYTE.^ 
♦THE ROUTINE WILL INSERT A NUMBER OF NULL_CHARACIERS_AFTER_A_LINE FEED 
♦NOTEl: 
♦N0TE2: 
♦N0'.E3: 
« 

♦CALL: 
♦1) USING 



5NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
IFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
JFILLC CONTAINS THE CHARACTER TO FILL AFTER. 



♦ 

♦OR 

♦ 

♦ 



TRAP INSTRUCTION 
TYPE .MESADR 



TYPE 
MESAOR 



035222 1053bb 000001 







JTYPE: 


TSTB 




BPL 




HALT 




BR 


IS: 


MOV 




MOV 




CMPB 




BNE 




BITB 




BEQ 




MOV 




JSR 


blS: 


.WORD 


b2S: 


BITB 


BNE 


2S: 


MOVB 




BNE 




TST 


bOS: 


MOV 


3S: 


ADD' 




RTI 


4S: 


CMPB 




BEQ 




CMPB 




BNE 




TST 




TYPE 




SCRLF 




CLRB 




BR 


5S: 


JSR 


bS: 


CMPB 


BNE 




MOV 


7J: 


DECB 



STPFLG 
IS 

3S 

RO,-(SP) 
a2(SP),R0 
•flPTENV.JENV 
b2$ 

•APTSP00L,5ENVM 
b2S 

RO.blS 

PC,5ATY3 

0 

«APTCSUP,JENVM 
bOS 

(RO)+,-(SP) 
4J 

(SP) + 

(SP)+.RO 

12,(5^) 

•HT,(SP) 
8S 

•CRLF,{SP) 
5S 

(SP) + 



SCHARCNT 
2S 

PC.JTYPEC 

JFlLLC,(SP)+ 

2S 

5NULL,-{SP) 
KSP) 



;;MESfiDR IS FIRST ADDRESS OF AN ASCIZ STRING 



IS THERE A TERMINAL' 
BR IF YES 

HALT HERE IF NO TERMINAL 

LEAVE 

SAVE RO 

GET ADDRESS OF ASCIZ STRING 

RUNNING IN APT MODE 

NO.GO CHECK FOR APT CONSOLE 

SP6oL message TO APT 

NO.GO CHECK FOR CONSOLE 

SEtUP MESSAGE ADDRESS FOR APT 

SPOOL MESSAGE TO APT 

MESSAGE ADDRESS 

APT CONSOLE SUPPRESSED 

YES, SKIP TYPE OUT 

PUSA CHARACTER TO BE TYPED ONTO STACK 

BR IF IT ISN'T THE TERMINATOR 

IF TERMINATOR POP IT OFF THE STACK 

RESTORE RO 

ADJUST RETURN PC 

RETURN 

BRANCH IF <HT> 

; BRANCH IF NOT <CRLF> 

:POP <CR><LF> EQUIV 
•TYPE A CR AND LF 

CLEAR CHARACTER COUNT 

GET NEXT CHARACTER 

GO TYPE THIS CHARACTER 

IS IT TIME FOR FILLER CHARS.' 

IF NO GO GET NEXT CHAR. 

GET • OF FILLER CHARS. NEEDED 

AND THE NULL CHAR. 

DOES A NULL NEED TO BE TYPED' 



B12 



■ c 

"-is: 

"-•33 

7-)8S 
>8t) 

;^9e 

7500 
7501 
7502 
7503 
750H 
TSC 

7507 



75i0 
7511 
7512 
7513 
7514 
7515 
75lb 
7517 
•/51B 
7519 
7520 

;i 



7525 
7S2t) 
327 
7528 



7531 

753M 
7535 
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Q3S226 
335230 
C2523M 
025240 



C3S2H2 
0352% 

G352fe« 
035266 
03S272 
035274 
D3S302 

035316 



tB277C 

004737 :352fc& 
135337 335332 
00077C 



D£C3 
9R 



61 

PC.STYPEC 

SCHARCNT 

7$ 




03533H 



U27i6 
304737 
132737 
0C1372 
005726 
003724 
: 35777 
100375 
116677 
122766 
001003 
105037 
000406 
123766 
001402 

185227 
QOOOCO 
000207 



035336 112737 
035344 112737 
000403 
112737 





D3S«" 
035464 
035466 



105720 
001376 
163700 
006200 
010037 
012737 
000413 
017627 



:h0fiI20NTftL Tfl8 PROCESSOR 



OOCO40 
035266 

000007 225332 



14365'* 

00(X}02 143646 
000015 0Kia02 

035332 

000012 DCCX2 



81: nC'/B 
«i: J5fl 
BITS 
3NE 
TST 
BR 

STYPEC: TSTB 
BPL 
MOVB 
C11PB 
SHE 
CLRB 
BR 

IS: C«PB 
BEQ 
INCB 
SCHARCNT:.;iORO 
STYPEX: RTS 



i* .(5P) 

PC.tTYPEC 

•7,ICHflRCNT 

ss 

(SP)* 
2S 

MIPS 

STYPEC 

2(SP),a$TPB 

•CR,2(SP) 

1$ 

SCHARCNT 

STYPEX 

•LF.2(5P) 

STY^X 

(PCi+ 

0 

PC 



BR IF hC— GO POP THE NJLL C-f STft'K 

GO TYPE P NULL 

DO NOT COLW AS A COUNT 

LOOP 



REPLACE TAB UITH SPACE 
TYPE A SPACE 
BRANCH IF NOT AT 
TAB STOP 

POP SPACE OFF STACK 

GET NEXT CHAfWCTER 

UAIT UNTIL PRINTER IS READY 



LOAD CHAR TO BE TYPED INTO DATA 
IS CHARACTER A CARRIAGE RETURN^ 
BRANCH IF NO 

YES—CLEAR CHARACTER COUNT 
EXIT 

IS CHARACTER A LINE FEEO^ 
BRANCH IF YES 
COUNT THE CHARACTER 
CHARACTER COUNT STORAGE 



REG. 



000001 035602 
000001 035600 

000001 035602 



.SBTTL APT COtlflUNI CAT IONS ROUTINE 



WtyI: 
$ATY3: 

SATYM: 
SATYC: 



03S600 

jOOOOl 001254 
000100 001255 
0CXX)04 

000002 000004 
001234 

001250 

001250 
001252 

000004 001234 
000004 035512 3i: 



IS: 



2S: 



nOVB tl.SFFLG 

nOVB tl.SMFLG 

BR SAtYC 

NOVB ll.SFFLG 

MOV RO,-(SP) 

HOV Rl'-(SP) 

TSTB SMFLG 

BEO 5S 

CMP9 tAPTENV.SENV 

BtC 3S 

BITB lAPTSPOa.SENVN 

BEQ 3S 

HOV a4(SP).R0 

ADO 12.4(5^) 

TST SMSGTYPE 

BNE IS 

NOV RO.SnSGAD 

TSTB 

BNE 2S 

SUB SNSGAD,RQ 

ASR RO 

nOV RO.SMSGLGT 

nOV •4,SHSGTYPE 

BR 5S 

MOV S4(SP),4$ 



;;T0 REPORT FATAL ERROR 
;;T0 TYPE A HESSAGE 

;;T0 ONLY REPORT FATAL ERROR 

PUSH RO ON STACK 
PUSH Rl ON STACK 
SHOULD TYPE A MESSAGE' 
IF NOT: BR 
OPERATING UNDER APT^ 
IF NOT: BR 

SHOULD SPOOL MESSAGES? 
IF NOT: BR 
GET MESSAGE AODR. 

;:BUnP RETURN AODR. 
;SEE IF 60NE H/ LAST XMISSION' 
IF NOT: UAIT 
PUT AOOR IN MAILBOX 
•FIND END OF MESSAGE 

;;SUB START OF MESSAGE 
GET MESSAGE LNGTH IN UOROS 
PUT LENGTH IN MAILBOX 

••TELL APT TO TAKE MSG. 

;;PUT MSG AODR IN J5R LINKAGE 



C12 



c7.'3c) 2l-0CT-7fc m:5M Pfi&E IHb 



7SM3 
75HH 

75% 
7547 
7548 
754| 
350 

^ 

7553 
7S5H 
7555 
7556 
7557 
7558 
7559 
75M 
7561 
7562 
75£>3 
75&M 
7Sfe5 
75b6 
7567 
7568 
756S 
7570 
7571 
7572 
7573 
757M 
7575 
7576 
7577 
7578 
7579 
7580 
7581 
7582 
7583 
7584 
7585 
7586 
7587 
7588 
7589 
^90 
7591 
7592 



035'*74 062766 

m m 

C35512 OOOOOC 
105737 

m 

005737 
001375 
. 017637 
44 062766 
~ 005237 
If 
IC 
IC 

72 012601 
012600 
000207 
000 
000 
000 
0356C4 
000200 
000001 
000100 
000040 



22mZ S00004 
77776 
135054 





035602 
001254 
001234 

000004 X1236 

000002 OOC004 

X1234 

035602 

03S601 

035600 



itOl 
03S6Q2 



035604 
035612 

035622 
D35626 



113737 001102 C01266 
104400 001231 
0100% 
005000 

153700 001 iiw 
001005 



035630 0137% 001116 

035634 104401 

035636 000137 0363% 

035642 005300 

035644 006300 

0356% 006300 

035650 D06300 

035652 062700 002172 

035656 012037 035666 

035662 001404 

035664 104400 

335666 000000 



4S: 
5S: 
lOS: 



ACO •2.4iSP) 

ROV 177776. -(SP) 

JSR PC,$TY^E 

.UCRC 0 



iMP RETURN ADDRESS 
;;PysH 1^776 ON STACK 

cSll type riflCRO 



:ii: 



12S: 



IflPLG: 
JLFLG: 
SFFLG: 



£FFlG 
12S 
ScNV 
12S 

SMSGTYPE 

lis 

a4(S?J.JFftTflL 

i2.4(S^) 

SM^GTYPE 

SFFLG 

SLFLG 

SMFLG 

(SPj+.Rl 

(SP)*.R0 

PC 

0 

0 

0 



SHOULD REPORT FflT^iL ER^Or' 
IF NOT: 8R 
RUNNING UNDER APT* 
IF NOT: 8R 

FINISHED LAST MESSAGE' 
IF NOT: WAIT 
GET ERROR I 

::BUHP RETURN ADDR. 
"^ELL A^>t TO TAKE ERROR 
CLEAR FATAL FLAG 
CLEAR LOG FLAG 
CLEAR MESSAGE FLAG 
POP STACK INTO Rl 
POP STACK INTO RO 
RETURN 
MESSG. FLAG 

LOG Flag 

FATAL FLAG 



TSTB 
9E0 
TST 
BEO 
TST 
BNE 
MOV 
ADD 
INC 
CLRB 
CLRB 
CLRB 
MOV 
MOV 
RTS 
.BYTE 
.BYTE 
.BYTE 
.EVEN 
APT5I2E=200 
APTENVsOOl 
flPTSPOOLslOO 
ftPTCSUP=040 

.SBTTL ERROR HESSfiGE TYPEOUT ROL/TINE 

:»THIS ROUTINE USES THE "ITEM CONTROL BYTE" (SITEMB) TO DETERMINE UHICH 
UERROR is TO BE REPORTED. IT THEN OBTAINS. FROM THE "ERROR TABLE" (lERRTB), 
»AfC REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 



fERRTYP:MOVB 
TYPE 
MOV 
CLR 
BISB 
BNE 

MOV 

TYPOC 
JMP 

IS: DEC 
A5L 
A5L 
ASL 
ADD 
MOV 
BEQ 
TYPE 

2S: .UORD 



STSTNM.SSTSTNM 

.SCRLF 

ftO,-(SP) 

RO 

aiSITEM8,R0 
IS 

$ERRPC,-(SP) 



lOS 

RO 

RO 

RO 

RO 

•SERRTB.RO 

(R0)+,2i 
3$ 



j-CWftX^*: RETURN- & "LINE FEED- 
SAVE RO 

I PICKUP THE ITEM INDEX 

IF ITEM NUMBER IS ZERO. JUST 
TYPE THE PC OF THE ERROR 
SAVE SERRPC FOR TYPEOUT 
ERROR ADDRESS 

GO TYPE—OCTAL ASCII (ALL DIGITS) 
GET OUT 

ADJUST THE INDEX SO THAT IT UILL 
WORK FOR THE ERROR TABLE 



FORM TABLE POINTER 

PICKUP "ERROR MESSAGE" POINTER 

SKIP TYPEOUT IF NO POINTER 

TYPE THE "ERROR MESSAGE" 

"ERROR MESSAGE" POINTER GOES HERE 
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7&10 
7S11 
7hl 
761 
7614 
7615 
7616 
7617 
7619 
76ig 
7620 
7621 
7622 
7623 
7624 
7625 
7626 
7627 
7628 
7629 
76X 
7631 
7632 
7633 
7634 
7635 
7636 
76r 
7638 
763S 
7640 
7641 
7642 
7643 
7644 
7645 
7646 
7b47 



03S760 
035762 
035764 
03S766 
03S770 
03-5772 
03S774 
016000 
036002 
036004 
036010 



036012 
036014 
Q360I4 
036016 
036020 



036022 
036024 
036030 
036032 
036034 
036040 
036042 
036044 



036046 
O^g 

036060 
036064 
C3b066 



0440C 

010146 
016001 
001416 
105711 
001414 
104400 
0137% 
1044C1 
I0440J 
0137% 
10H401 
104400 
012601 
104400 
000000 
104400 
0101% 
012001 
001563 
012000 
005700 
001410 
122710 
003004 
001407 
122710 
003016 



005200 

0131% 
104401 
000537 



005200 
012137 
104407 
000000 
012637 
104400 
000000 
000525 



005200 
012137 
104410 
000000 
012637 
104400 
000000 



021231 
035752 



OCOOCe 



037614 
001116 

036363 
001266 

001231 



001231 



000001 
000003 



036032 
036042 



036056 
036066 





TYPE 


35- 










flOV 




nov 








TSTB 




BEQ 




TYPE 




MOV 




TYPOC 




TYPE 




flOV 




TYPOC 




TYPE 


137C. 


flOV 




TYPE 


4S' 


.UORO 




TYPE 


5S- 


flOV 




flOV 




BEO 

www 




nov 


6S: 


TST 




8EQ 




CMPB 




BGT 




BEO 




CMPB 




BGT 



12S: 



:DATA 
^OS: 



31S: 
32S: 



:DflTfl 
40S: 



411: 
42 J: 



FORMAT 0 
INC 

MOV 

TYPOC 

BR 



.JCRLF 

IrO)*,4$ 

5S 

Rl.-(5Pi 

2iA0),Rl 

127$ 

iRl) 

127$ 

.nsGi 

iERRPC,-:SP) 
.11$ 

t$TSTNH,-iSP) 

.$CRLF 
lSP)+,Rl 

0 

.$CRLF 

ftl.-(SP) 

(R0)+,R1 

g$ 

(R0)+,R0 

RO 

12$ 

•l.(RO) 

20i 

30$ 

•3.{R0) 
40i 

-6 DIGIT OCTftL 
RO 

a(Rl)+,-(3P) 
B$ 



;-:ftRRIftGE RETURN" & "lINE FEE:" 
;PICKUP "OftTft HEfiDER- POITEP 
:SKIP TYPEOUT IF 0 
§fiVE Rl 

GET DRTR FORHflT POINTER 
BRANCH IF ZERO 

IS forhat type zero- 
branch IF YES 

PUT ERROR PC ON STACK 

TYPE IT 

TYPE 2 SPACES 

PUT TEST NUMBER ON STACK 

TYPE IT 

RESTORE Ri 
TYPE THE "DATA HEADER" 
"DATA HEADER" POINTER GOES HERE 
"CARRIAGE RETURN" i "LINE FEED" 
SAVE Rl 

PICKUP "DATA TABLE" POINTER 
BR IF NO DATA TO BE TYPED 

^PICKUP "DATA FORMAT" POINTER 

Is FORMAT POINTER 0' 

BRANCH IF YES 

IS IT 0. 1. OR >1' 

BRANCH If iERO 

BRANCH IF 1 

IS IT 2. 3. OR >3' 

BRANCH IF i 



; ADJUST FORMAT POINTER 

;;SAVE SCRl)^ FOR TYPEOUT 

!;G0 TYPE— OCTAL ASCII (ALL DIGITS) 



FORMAT 1-TYPE A FLOATING NUMBER 
INC 
MOV 
FL20 
.UORO 
MOV 
TYPE 
.UORD 
BR 



RO 

(Rl)+,31$ 



(SPj^,32$ 



; ADJUST FORMAT POINTER 
GET ADDRESS OF NUMBER 
I CONVERT IT TO OCTAL 

;GET ADDRESS OF ASCIZ 
•TYPE THE NUMBER 



8$ 



FORMAT 2' 
INC 
MOV 
FLD20 
.UORO 
MOV 
TYPE 
.WORD 



•TYPE A FLOATING DOUBLE NUMBER 
RO ; ADJUST FORMAT POINTER 

(Rl)^,41$ ;GET ADDRESS OF NUMBER 

I CONVERT IT ro ASCII 

(SP)+,42$ ;GET ADDRESS OF ASCII 

•TYPE THE NUMBER 



7650 
7651 
7652 
7653 
765W 
"655 
7656 
7t57 
7658 
'659 
'660 
'66 i 
7662 
7663 
7664 
7665 
7666 
7667 
7668 
7669 
7670 
7671 
7672 
7673 
7674 
7675 
7676 
7677 
7678 
7679 
7680 
7681 
7682 
7683 
768M 
7685 
7686 
7687 
7688 
7689 
7690 
7691 
76' 
7S _ 
7694 
7695 
76% 
7697 
7698 
7699 
7700 
7701 
7702 
7703 
7704 



C36070 3Cj513 



036C72 
036076 
036102 
036106 
036112 
036114 
036120 
036122 



036132 
036134 
036136 
036142 

^1^ 

036154 
036156 
036162 
036166 
036172 
036176 
036202 
036206 

Mi 

036222 
036226 




0362S2 
036256 
036262 




03&310 
036312 



036330 



iOH4a 

1044M 
1044^ 
105737 
001403 
104410 

Jl^ 

104400 
0CX3C00 
104'400 
104400 

m 

104406 
012700 
012701 
005037 

112037 
012746 
004737 
062716 
012637 
104400 
000000 
105721 
001360 
1044M 
104400 
012700 
104400 
112037 
0127% 
004737 

Olifc^ 
104400 
000000 
105710 
001360 
104400 
000412 
005711 
001404 
104400 
000137 



WW 12^* 

041736 
036360 
001276 

001160 

001160 
036134 



001231 
041751 

034516 

052532 
054533 
001200 
001202 
036360 
001200 
001200 
037036 
000010 
036230 



001231 
041765 
054532 
036360 
001200 
001200 
037036 
000010 
036304 



001231 



036360 
035770 



036334 122737 000025 001 
036342 001653 
036344 012601 



E12 



M « vw 
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8S 

.ER 
.JCRLF 
.En25A 

.lis 

iFD 

66S 

.SREQO 

67$ 

.SREGO 

tSP)+.61J 



.ICRLF 
.En25B 

PC.riULSHF 

tAORTBl.RO 
•0UTTBL^1,R1 
JTMPO 
STflPl 

• lis 

tRO)+.$TriPO 

•$TnPO.-(SP) 

PC.iDBSO 

•i£i,(SP) 

(SPU,63$ 

(Rl)+ 
62S 
, ICRLF 
Eri25C 
lOUTTBLpRO 
,111 

(R0)+. JTMPO 
•ITMP6.-(SP) 

pc.sobSo 
•i6,(SP) 

(5PU,65S 



(RO) 

64S 

.JCRLF 

loos 

(Rl) 
9S 

,11J 

l25,5ITEf1B 
&0S 

(SP)+,R1 



;TYPE CARRIPGE RETURN FEE 
;"^YPE "flULTIPLlEP" 
;TYPE TWO SPACES 



: CONVERT MULTIPLIER TO ftSCIZ 
;TYPE THE MULTIPLIER 

GO CONVERT MULTIPLIER 

GET ADDRESS OF ADDRESS TASLE 

GET ADDRESS OF ROMOUT TABLE 

INITIALIZE 

DATA BUFFER 

TYPE TWO SPACES 

GET ADDRESS 

CONVERT TO ASCIZ 
ONLY WANT 3 DIGITS 
GET ADDRESS OF ASCIZ 
TYPE THE ROM ADDRESS 

DONE' 

BRANCH IF NO 



;GET ADDRESS OF ROMOUT DATA 
TYPE TWO SPACES 
•GET DATA 

; CONVERT TO ASCIZ 
;0NLY WANT 3 DIGITS 

;TYPE THE ROM OUT DATA 

;DONE' 

•BRANCH IF NO 
;EXIT 

; IS THERE ANOTHER NUMBER' 
BR IF NO 

;TYPE TU0(2) SPACES 
••LOOP 

; ERROR 25' 
BRANCH IF YES 
; RESTORE Rl 
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-OS 
7706 
7737 
7708 
7709 
7710 
7711 
7712 
•"^ .3 
77i«4 
7715 
7716 
7717 

771B 
77:S 
7720 
7721 
7722 
7723 
7724 
772S 
772fe 
7727 
7728 

773? 
7731 
7732 
7733 
7734 
7735 
773b 
7737 
7738 
7739 
7740 
7741 
7742 
7743 
7744 
7745 
774b 
7747 
774B 
7749 
7750 
7751 
7752 
7753 
7754 
7755 
775b 
7757 
7758 
7759 
77bC 



03b34b 012600 
0^350 1044QC 001231 



m m 

036364 



036364 
036370 
036376 
036402 
036406 
036410 
036416 
036424 
036432 
036434 
036436 
036440 
03644M 
036446 
036452 
036456 
036462 
036466 
036470 
036472 
03647M 
036476 
036500 
036502 



017646 
116637 
112637 
062716 
000406 
112737 
112737 
112737 
010346 
0104% 
0105% 
113704 
005404 
062704 
110437 
113704 
016605 
005003 
006105 
000404 
006105 
006105 
006105 
010503 



000 



000000 

000001 036607 

036611 

000002 

000001 036607 
000006 036611 
000005 036606 



036611 

000006 
036610 
036607 
000012 



ICS: 



13S: 
IIS: 



ftUV 
TYPE 
RTS 
.flSCIZ 
.flSCIZ 
.EVEN 



(SPH.RO 
.JCRLf 

Pc 

/ ' 



RESTORE RO 
"Ci^RRIflGE RETURN- 
RETURN 



"wiSE FEEC" 



;;TW0(2) SPACES 
.SBTTL BINflRY TO OCTAL (fiSCII) AND TYPE 



*THIS ROUTINE IS USED TO CHANGE fl Ib-BIT BINARY NUMBER TO A 6-DIGIT 
»0CTAL (ASCII) NUflBER AND TYPE IT. 

»$TYPOS — ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
♦CALL: 



MOV 
TYPOS 
.BYTE 
.BYTE 



Nun,-fSP) 

N 

n 



NUMBER TO BE TYPED 
CALL FOR TYPEOUT 

N=l TO b FOR NUMBER OF DIGITS TO TYPE 
H=l OR 0 

;;1=TYPE LEADING ZEROS 
;;0=SUPPRESS LEADING ZEROS 



» 
ft 
ft 

ftlTYPON ENTER HERE TO TYPE OJT WITH THE SAME PARAMETERS AS THE LAST 

ftSTYPOS OR ITYPOC 
♦CALL' 

ft ' MOV NUM,-(SP) ; {NUMBER TO BE TYPED 

ft TYPON ;;CALL FOR TYPEOUT 

ft 

ftSTYPOC — ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
tCALL • 

ft ' MOV NUM.-CSP) ;;NUMBER TO BE TYPED 

ft TYPOC 1 1 CALL FOR TYPEOUT 



STYPOS: MOV 
HOVB 
MOVB 
ADO 
BR 

ITYPOC: MOVB 
MOVB 

STYPON: MOVB 
MOV 
MOV 
MOV 
MOVB 
NEG 
ADD 
HOVB 
MOVB 
MOV 
CLR 

IS: ROL 
BR 

2S: ROL 
ROL 
ROL 
MOV 



3(SP),-(SP) 

KSP) SCFILL 

(SP)+.$0M0DE+1 

•2. (S^) 

STWN 

tl.SOFILL 

16 SOMODE+1 

•S.SOCNT 

R3 -(SP) 

R4,-(5P) 

R5'-(SP) 

S0M0DE+1,R4 

R4 

16, R4 

R4.S0M00E 

$0FILL,R4 

12(SP),R5 

R3 

R5 

3S 

R5 

R5 

R5 

R5,R3 



; PICKUP THE MODE 
;LOAD ZERO FILL SWITCH 
; NUMBER OF DIGITS TO TYPE 
.-ADJUST RETURN ADDRESS 

SET THE ZERO FILL SWITCH 
SET FOR SIX(6) DIGITS 
SET THE ITERATION COUNT 
SAVE R3 
SAVE R4 
SAVE R5 

GET THE NUMBER OF DIGITS TO TYPE 

SUBTRACT IT FOR MAX. ALLOWED 
SAVE IT FOR USE 
GET THE ZERO FILL SWITCH 
PICKUP THE INPUT NUMBER 
CLEAR THE OUTPUT WORD 
ROTATE MSB INTO "C" 
GO DO MSB 
FORM THIS DIGIT 
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TTbl 03650H 006103 
114 042 




7778 
7779 

7780 
7781 

77r 

771 
7784 

771 " 
771 
77 
7788 
7789 
7790 
7791 

779M 
7795 
77% 
7797 
7798 
7799 
?800 
7801 
7802 
7803 
7804 
7305 
7B0b 
7807 
7808 
7809 
7810 
7811 
^812 
7813 
7814 
7615 



C366I0 
177770 



000060 
000040 



■»04 
036606 



036! 



I3b570 012603 

~'i57| 016666 000002 000CC4 

00§^ 
000 
000 
000 
000 



606 
036607 
036610 000000 




C3&612 

036612 010046 

036614 010146 

036616 010246 

036620 0103% 

036622 0105% 

036624 012746 020200 

036630 016605 000020 

m m 

036640 112766 000055 000001 

0366% 005000 

036650 012703 037026 

036654 112723 000040 

336660 005002 



2J: RuL 

W 

BIC 
9E0 

4J: INC 
BIS 

5S: BIS 
MOVB 
TYPE 

7J: DEC3 
BGT 
BLT 
INC 
BR 

6J: MOV 
MOV 
MOV 
MOV 
MOV 
RTI 

8S: .BYTE 
.BYTE 
JOCNT: .BYTE 
JOFILL: .BYTE 
SOMOOE: .UORO 



R3 



MODE 



•177770. R3 

4S 

R4 

5S 

R4 

«'0,R3 
.R3 
R3j8$ 

tOCNT 

2{ 

&S 

R4 

2S 

(SP]+,R5 

(SP)+,R4 

(SP)+,R3 

2(SP),4(SP) 

(SP)+I(5P) 

0 
0 
0 
0 
0 



GET LSB or THIS Clir 
TYPE THIS DIGIT' 
BR IF NO 
GET RID OF JUNK 
TEST FOR g 
SUPPRESS THIS 0» 
BR IF YES 

DON'T SUPPRESS ANYMORE C'S 
MAKE THIS DIGIT ASCII 
MAKE ASCII IF NOT ALREADY 
SAVE FOR TYPING 
GO TYPE THIS DIGIT 
COUNT BY 1 
BR IF MORE TO DO 
BR IF DONE 

INSURE LAST DIGIT ISN'T A BLANK 
GO DO THE LAST DIGIT 
RESTORE R5 
RESTORE R4 
RESTORE R3 

SET THE STACK FOR RETURNING 
RETURN 

STORAGE FOR ASCII DIGIT 

TERMINATOR FOR TYPE ROUTINE 

OCTAL DIGIT COUNTER 

ZERO FILL SWITCH 

NUMBER OF DIGITS TO TYPE 



•SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

iTHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT 
♦SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON UHETHER THE 
♦NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED 
♦BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS MILL ALUAYS BE 
♦REPLACED UITH SPACES. 



♦CALL: 

♦ MOV 

♦ TYPDS 



JTYPOS: 



IS: 



2$: 



MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

BPL 

NEG 

MOVB 

CLR 

MOV 

MOVB 

CLR 



NUM,-(SP) 



RO,-(SP) 

Rl -(SP) 

R2 -(SP) 

R3,-(SP) 

R5.-(SP) 

•26200, -(SP) 

20(SP),R5 

IS 

R5 

«'-,l(SP) 
RO 

•SDBLK.R3 
•' ,(R3)+ 
R2 



;;PUT THE BINARY NUMBER ON THE STACK 
; I GO TO THE ROUTINE 



PUSH RO ON STACK 

PUSH Rl ON STACK 

PUSH R2 ON STACK 

PUSH R3 ON STACK 

PUSH R5 ON STACK 

SET BLANK SWITCH AND SIGN 

GET THE INPUT NUMBER 

BR IF INPUT IS POS. 

MAKE THE BINARY NUMBER POS. 

MAKE THE ASCII NUMBER NEG. 

ZERO THE CONSTANTS INDEX 

SETUP THE OUTPUT POINTER 

SET THE FIRST CHARACTER TO A BLANK 

CLEAR THE BCD NUMBER 
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7917 


036662 


016001 


037016 




7818 


036666 


160105 






















0)0774 
060105 






1 oc ■ 

7825 




0)5702 








001002 
105716 






7826 


036706 


100407 






' Ob* 

7828 


0:^.710 

Www* 


106316 






036712 


103003 








036714 


116663 


000001 


r7777 


7830 




052702 


00006C 




7831 
7S32 


036726 

UWW' tw 


052702 


000040 




036732 

Www* wfc 


110223 






7833 


036734 


005720 






7834 


036736 

Wwwr WW 


020027 


000010 




7835 

' www 

7836 

' www 


036742 


0)27% 






0^744 


003002 






7837 

' WW' 


036746 

WwW ■ TW 


010502 






7838 
7839 

' Ww ^ 


036750 

Www * 


030764 






036752 

Www * WW 


105726 






7B4D 

• w • W 


036754 

Www » w ■ 


100003 




17777b 


7841 

' W > A 

7842 


036756 


116663 


177777 


036764 

WWW W 1 


105013 






7843 
7844 


0367E>6 

www ' wW 


012605 






036770 

www ■ ■ w 


012603 






7845 


036772 


012602 






7846 


036774 


012601 






7847 


036776 

WWW' ' w 


012600 






7848 


037000 

WW ' www 


104400 


037026 




7849 


037004 

WW ■ WW 


016666 


000002 


000004 


7850 


037012 


012616 






7851 


037014 


000002 






7852 


037016 

WW • w • w 


023H20 






7853 


037020 


001750 






7B54 


037022 
037024 


000144 






7855 


000012 






7856 
7857 


037026 


000004 














7858 










7859 










7B60 










7861 










7862 










7863 










7864 
7865 










7866 










7867 










7868 










7869 


037036 


104405 






7870 


037040 


016601 


000002 




7871 


037044 


012705 


037155 




7872 


037050 


012704 


000014 





$0TBL(R0).R1 

R1,R5 

4S 

R2 

3S 

R1,H5 

R2 

5S 

(SP) 

7$ 

(SP) 

6S 

1(SP).-1(R3) 

•'0,r5 

•• ,R2 

R2.1R3)+ 

(Rft)* 

R0,«10 

25 

8S 

R5,R2 
6S 

(SPH 
9S 

-1(SP),-2£R3) 
(R3) 

(SP)+,R5 
(SP)+ R3 
(5P)+,R2 
(SP)+,R1 
(SP)+!R0 

.sdblS: 

2(SP),4(SP) 
(SP)+,(SP) 



3S: sue 
BLT 
INC 
BR 

4S: flOO 
TST 
BNE 
T3TB 
BMI 

5f: A5LB 
BCC 
nOVB 
6S: BIS 
71: BIS 

novB 

TST 
CMP 
BLT 
BGT 

nov 

BR 

8S: TSTB 
BPL 
MOVB 

9S: CLRB 
MOV 
MOV 
rtOV 
MOV 
MOV 
TYPE 
MOV 
MOV 
RTI 

SOTBL: 10000. 
1000. 
100. 
10. 

SDBLK: .BLKU H 

.SBTTL DOUBLE LENGTH BINftRY TO OCTAL ASCII CONVERT ROUTINE 
:««ft««ift«««»i«ff if 

4THIS ROUTINE MILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN 
^UNSIGNED OCTAL ASCIZ NUMBER. 
«CALL 



GET THE COhSTANT 
FORM THIS BCD DIGF 
BR IF DONE 

INCREASE THE BCD DIGIT 1 

ADO BACK THE CONSTANT 
CHECK IF BCD DIGIT=0 
FALL THROUGH IF 0 
STILL DOING LEADING O'S' 
BR IF YES 
MSD' 

BR IF NO 

YES— SET THE SIGN 
MAKE THE SCO DIGIT ASCII 
MAKE IT A SPACE IF NOT ALREADY A DIGIT 
PUT THIS CHARACTER IN THE OUTPUT BUFFER 
JUST INCREMENTING 
CHECK THE TABLE INDEX 
GO DO THE NEXT DIGIT 
GO TO EXIT 
GET THE LSD 
GO CHANGE TO ASCII 
WAS THE LSD THE FIRST NON-ZERO' 
BR IF NO 

YES— SET THE SIGN FOR TYPING 
SET THE TERMINATOR 
POP STACK INTO R5 
POP STACK INTO R3 
POP STACK INTO R2 
POP STACK INTO Rl 
POP STACK INTO RO 
NOW TYPE THE NUMBER 
ADJUST THE STACK 



;; RETURN TO USER 



MOV 
JSR 

RETURN 



S0B20: SAVREG 
MOV 
MOV 
MOV 



•PNTR.-(SP) 
PC,9ttoB20 



2(5P),R1 
•J0CTVL-H3.,R5 
•12., R4 



: POINTER TO LOW WORD OF BINARY NUMBER 
CALL THE ROUTINE 

ItHE address of the FIRST ASCIZ CHAR. IS ON THE STACK 

:SAVE ALL REGISTERS 
PICKUP THE POINTER TO LOW WORD 
POINTER TO DATA TABLE 

;D0 Eleven characters 



112 



=:c:>^5 55/70 FPli-C DIm:N0ST!C PftPT c fttCYli 27(735) 21-0CT-7b iM:54 
:EFPBfl.C*lB DOUBLE LENGTH BINARY TO OCTAL ASCII CON^'ERT ROUTI.iE 



7973 
7874 

7877 

7878 

7879 

7880 

7881 

7882 

7883 

7984 

7885 

7888 

7887 

7888 

7889 

7890 

7891 

7892 

7B93 

7894 

7895 

78% 

7897 

7898 

7899 

7902 
7903 
7904 
7905 
7906 
7907 
7908 
7909 
7910 
7911 
7912 
7913 
7914 
7915 
7916 
7917 
7918 
7919 
7920 
7921 
7922 
7923 
7924 
792S 
7926 
7927 
7928 



037C66 
037070 
037072 



"r7 

037 
037 
037 
037 
037 
037 
037 
037 
037 
037. 
037 
037, 
037 
037: 
037, 



00 
02 
06 
10 
12 
14 
16 
20 
22 
24 
26 
30 
32 
36 
40 



037156 
037162 
037166 
037172 
037174 
037202 
037206 
037210 
037214 
037216 




037236 

m 

037254 
037262 
037264 
037270 
037272 



012703 177770 
121( 




110245 
010002 
005304 
003007 
001405 
0C5205 

010566 000002 

104406 

000207 

006203 

006001 

006000 

006001 

006000 

006001 

006000 

040302 

062702 000060 

000753 

000016 



011637 001200 

012706 001100 

005737 001372 
001410 

013737 177766 001202 

005037 177766 
104154 

000137 004456 
104155 

000137 004456 



2S: 
3S: 



JOCTVL: 



nov 
nov 
fiov 

CLR 

novB 
nov 

DEC 

BGT 

BEO 

INC 

MOV 

RE5REG 

RTS 

ASR 

PGR 

ROR 

ROR 

ROR 

ROR 

ROR 

BIG 

ROD 

BR 

.BLKB 



■tC7,R3 
(R1)+.R0 
(R1)+,R1 
R2 

R2.-(R5) 

R0,R2 

R4 

3S 

2S 

RS 

R5,2(SP) 

PC 
R3 
Rl 
RO 
Rl 
RO 
Rl 
RO 

R3.R2 
t'0,R2 
15 
14. 



PAGE 152 



MASK 

LOUER UORO 
HIGH UORO 
TERMINATOR 

PUT CHARACTER IN DATA TABLE 

GET THIS DIGIT 

COUNT THIS CHARACTER 

BR IF NOT THE LAST DIGIT 

BR IF IT IS THE LAST DIGIT 

ALL DIGITS DONE-AOJUST POINTER FOR FIRST 

ASCI2 CHAR. & PUT IT ON THE STACK 

RESTORE ALL REGISTERS 

RETURN TO USER 

POSITION THE MASK FOR THE LAST DIGIT 
POSITION THE BINARY NUMBER FOR 
THE NEXT OCTAL DIGIT 



;MASK OUT ALL JUNK 
;MAKE THIS CHAR. ASCII 
GO PUT IT IN THE DATA TABLE 
RESERVE DATA TABLE 



.§BTTL UNEXPECTED TRAP TO 4 ROUTINE 



CPSPUR: MOV (SP).$TMPO 

MOV «STAtK,SP 

TST JCPUER 

BEQ IS 

MOV CPUERR.STMPl 

CLR CPUERR 

ERROR 154 

JMP LOOP 

IS: ERROR 155 

JMP LOO? 



SAVE PC OF TRAP 
RESTORE THE SP 
11/70? 

BRANCH IF NO 
SAVE ERROR REG 
CLEAR THE ERROR 
UNEXPECTED TRAP TO 4 
RESTART 

UNEXPECTED TRAP TO 4 
RESTART 



!§BTTL UNEXPECTED TRAP TO 114 ROUTINE 



011637 


001200 




CACHSPU:M0V 


012706 


OOllQO 






MOV 


005737 


001372 






TST 


001414 








BEQ 


013737 


177744 


001202 




MOV 


013737 


177740 


001204 




MOV 


013737 


177742 


001206 




MOV 


104156 








ERROR 


000137 


004456 






JMP 


104157 






IS: 


ERROR 


000137 


004456 






JMP 



(SP).$TMPO 

ista6k.sp 

SCPUERR 
IS 

MEMERR,STMP1 

L0ADRS,$TMP2 

HIADRS,$TMP3 

156 

LOOP 

157 

LOOP 



SAVE PC OF TRAP 
INIT THE SP 
11/70' 

BRANCH IF NO 

SAVE ERROR REGISTER 

SAVE ERROR 

ADDRESS REGISTER 

UNEXPECTED TRAP TO 114 

RESTART 

UNEXPECTED TRAP TO 114 
RESTART 



.SBTTL UNEXPECTED TRAP TO 244 ROUTINE 



©CFll-HS'SSTO FPli-C DlflifiOSTIC PftP^ I riACYil 27i: 
DEFPBfl.CMB UrCXPECTEO TRflP TO 244 ROUTINE 



JIE 



2i-0CT-7fa 14:54 PAGE 153 



7929 
7930 
7931 
7932 
7933 



7936 

7937 

7939 

7939 

7940 

7941 

7942 

7943 

7944 

7945 

794b 

7947 

7948 

7949 

7950 

7951 

7952 

7953 

7954 

7955 

7956 

7957 

7958 

7959 

79b0 

7961 

7962 

7%3 

7964 

7965 

7966 

7%7 

7%8 

7969 

7970 

7971 

7972 

7973 

7974 

7975 

7976 

7977 

7978 

7979 

7980 

7981 

7982 

7983 

7984 



037276 011637 

037302 012706 

037306 170337 

037312 104160 

037314 000137 



037320 
037322 
037326 
037330 
037332 
037334 
037340 



037342 
037342 
037344 
037346 
037350 
037352 
037354 
037356 
037360 
037362 



037364 
037372 
037400 
037H02 
037404 
037406 
037410 
037H12 
037414 
037416 
037422 



010046 
016600 
005740 
111000 
006300 
016000 
000200 



035054 
036410 
036364 
036424 
036612 
054760 
035016 
033664 
034152 



012737 
012737 
010046 
010146 
010246 
010346 
010446 
0105% 
170200 
170127 
01QC46 



C01200 
001100 
001202 

CC4456 



000002 



037342 



•PSPUR: 



flUV 

HOV 

STST 

ERROR 

JflP 



(SP..JT.1PC 

tSTfiCK.SP 

STMPl 

160 

LOOP 



;SflVE ADDRESS OF TRft? 

; RESTORE THE SP 

:GET FEC ftNO FEft 

; UNEXPECTED TRfiP TO 244 

; RESTART 



.SBTTL TRAP DECODER 



4thIS routine will pickup the LOWER BYTE OF THE "TRflP" INSTRUCTION 
♦AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
♦OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
*G0 TO THAT ROUTINE. 



JTRAP: MOV 
MOV 
TST 
MOVB 
ASL 
MOV 
RTS 



RO.-(SP) 

2(§P),R0 

-(RO) 

(RO},RO 

RO 

5TRPA0(R0),R0 
RO 



. . 5f)v^ pQ 

!;GET TRAP ADDRESS 

;; BACKUP BY 2 

;;GET RIGHT BYTE OF TRAP 

;; POSITION FOR INDEXING 

; ; INDEX TO TABLE 

; GO TO ROUTINE 



.SBTTL TRAP TABLE 



;»THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
;«BY THE "TRAP" INSTRUCTION. 



ROUTINE 



iTRPAD: 



JTYPE 

STYPOC 

STYPOS 

STYPON 

STYPOS 

SSAVREG 

SRESREG 

IFL20 

SFLD20 



;;CALL=TYPE 
CALLsTYPOC 
; CALLsTYPOS 
;;CALL=TYPON 
CALL=TYPDS 
CALL=SAVREG 
CALLrRESREG 
CALL=FL20 
CALL=FL020 



TRAP+0( 104400) 
TRAP+K 104401) 
TRAP+2( 104402) 
TRAP+3( 104403) 
TRAP+4( 104404) 
TRAP+5( 104405) 
TRAP+6( 104406) 
TRAP+7( 104407) 
TRAP+10( 104410) 



TTY TYPEOUT ROUTINE 

TYPE OCTAL NUMBER (WITH LEADING ZEROS) 

TYPE OCTAL NUMBER (NO LEADING ZEROS) 

TYPE OCTAL NUMBER (AS PER LAST CALL) 

TYPE DECIMAL NUMBER (WITH SIGN) 

SAVE R0-R5 ROUTINE 

RESTORE R0-R5 ROUTINE 



037576 000024 
000340 000026 



.SBTTL POUER DOWN AND UP ROUTINES 
^OWER DOWN ROUTINE 



000200 



iPWRDN: MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
STFPS 
LDFPS 
MOV 



•SILLUP.aiPURVEC ;:SET FOR FAST UP 
•340.aiPWRV£C+2 ;;PRI0:7 
RO,-tSP) PUSH RO ON STACK 

R1,-(SP) ;;PUSH Rl ON STACK 

R2,-(SP) ; PUSH R2 ON STACK 

R3,-(SP) ;; PUSH R3 ON STACK 

R4,-(SP) ;; PUSH R4 ON STACK 

R5 -(SP) -PUSH R5 ON STACK 

RO 6et FPS 

•FD 

RO,-(SP) ;PUSH ON STACK 



K12 



^TFll-SS/SS/rO FPU-C DIftiNOSTIC P6PT £ MACYil 27^22) 
CEFPBA.CMB POUER OOUN AND L'P ROUTINES 



7=?85 
7<366 
7997 




7<3 
7990 
7991 
7992 
7991 
7994 
7995 
79% 
7997 
7998 
7999 
8000 
8001 
8002 
8003 
BOOM 
BOOS 
S00& 
8007 



8 

8010 
8011 

8013 
80m 
8015 
801b 
8017 
3018 
8019 
8020 
8021 
8022 
8023 
802M 
8025 
8026 
8027 
8028 
9029 
8030 
8031 
8032 
6033 
8034 
8035 
BQ36 
8037 
BOSS 
8039 
8040 



037424 
037426 

7«34 
03743b 
037440 
037442 
037444 
037450 
037456 
037460 



037462 
037470 
037474 
037500 
03204 
037506 
037512 
037514 

037522 
037524 



037532 
037534 

037542 
037544 
037546 
037550 
037556 
037564 
037566 
037570 
037572 
037574 
037576 
037600 
D37602 
037604 
037612 



037614 
037622 
037630 
037633 
037640 
037646 



174046 
174146 
1742% 
174346 
172404 
174046 
172405 
174046 

010637 037602 
012737 037462 
000000 
000776 



012737 
013706 
005037 
005237 
001375 
170127 
172426 
174005 
172426 
174004 
172726 
172626 

{70126 
012605 
012604 
012603 
012602 
012601 
012600 
012737 
012737 
104400 
037604 
013716 
001222 
000002 
000000 
000776 
000000 
005015 
000122 



051105 
042524 
100117 
104 
042111 
041440 



037576 
037602 
037602 
037602 

000200 



000024 



000024 



SiD 

5TD 

STO 

STD 

LDD 

STD 

LDO 

STD 

flOV 

MOV 

HfiLT 

BR 



2i-0CT-76 14:54 PhGE i5-i 



fiCO.-(SP) 

fiCl,-(SP) 

ftC2,-(SP) 

PC3 -(SP) 

flC4 flCO 

flCO,-(SP) 

RCS.flCO 

SP.ISflVR6 :;SflVE SP 

iSPMRUP.atPURVEC ;;SET UP VECTOR 



.-2 



;;HANG UP 



:P0UER UP ROUTINE 



iPURUP: nov 

MOV 



IS: 



037364 
000340 



000024 
000026 



047520 042527 



050122 
052123 
000 
052123 
047040 
042514 



004503 
047040 

042040 
052117 
051101 



SPURMG; 

SPURAD: 

JILLUP: 

SSRVR6: 
SPOUER: 



nSGl: 



CLR 
INC 
BNE 
LDFPS 
LDD 
STD 
LDD 
STD 
LDO 
LDD 
LDD 
LDD 
LDFPS 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TYPE 
.UORD 
MOV 
.UORD 
RTI 
HALT 
BR 
0 

.RSCIZ 



»SILLUP.a»PURVEC 
S5PVR6,§P 
SSnVR6 
SSAVR6 
IS 
IFD 

(SP)+.flCO 
PCO.ACS 
(SPU.flCO 
flC0,fl64 
(SP)+,flC3 
(SP)+,flC2 
(SPH flCl 
(5P)^ ACO 
(SP) + 
(SP)+,R5 

(SP)+ R4 ; 
(SP)+ R3 

(SP)+ R2 ; 
(SP)+,R1 ; 
(SP)+'R0 ; 
iSPUR&N.StPURVEC 
•340,9tPURVEC-t-2 



:SET FOR FAST DOWN 
&ET SP 

WAIT LOOP FOR THE TTf 
WAIT FOR THE INC 
OF UORD 



SPOUER 

acPC)+.(SP) 

SESCAP^ 



.-2 

<15><12> "POUER" 



POP STACK INTO RS 
POP STACK INTO R4 
POP STACK INTO R3 
POP STACK INTO R2 
POP STACK INTO Rl 
POP STACK INTO RO 
:SET UP THE POWER DOUN VECTOR 
PRIO • 7 

•AePORT the POWER FAILURE 
; ; POUER FAIL MESSAGE POINTER 

RESTART AT SESCAPE 
n RESTART ADDRESS 

;;THE POUER UP SEQUENCE UAS STARTED 
BEFORE THE POUER DOUN UAS COMPLETE 
PUT THE SP HERE 



EMI: 



.EVEN 

.ASCIZ /ERRPC TEST NO/<CRLF> 
.ASCIZ /D5T DID NOT CLEAR ON MULF/ 



-MS '55/70 FPU-: OlflONOSTIC PART c fWCYl] 

E«^PBft.CMB POUER DOWN flfC UP ROUTINES 

80H1 037£)54 0H7440 02011b 052515 

80H2 037bS2 0M3114 000 

9043 0376&5 105 051122 041520 OHl: 

8044 037b72 004411 020040 020040 

8045 037700 020040 020040 040504 

8046 037706 040524 004411 052011 

8047 037714 051505 02012M 0M7516 

8048 037722 200 

804? 037723 Oil 020040 020040 

8050 037730 054105 042520 052103 

8051 037736 004411 020040 040440 

8052 037744 052103 0M0525 000114 

lot? 037752 001116 001200 001204 DTI 

8055 037760 001266 000000 

8056 037764 000 001 001 OFl 

8057 037767 000 000 

8058 £07771 106 050130 020103 En2 

8059 037776 044506 041122 034060 

8060 040004 030450 020051 047516 

8061 QH0012 020124 042507 052124 

8062 040020 047111 020107 047524 

8063 040026 043040 046522 020101 

8064 040034 051501 040440 046040 

8065 040042 053517 047440 020122 

8066 040050 047516 020124 042507 

8067 040056 052124 047111 020107 

8068 040064 047524 051040 042101 
806? 040072 031060 040440 020123 

8070 040100 020101 000110 

8071 040104 047503 042116 052111 En3: 

8072 040112 047511 02C:ib 047503 

8073 Q40120 0425Q4 020123 040502 

8074 040126 000104 

8075 040130 051105 050122 004503 DH3: 

8076 040136 020040 020040 020040 

8077 040144 050106 004523 042524 

8078 040152 052123 047040 100117 

8079 040160 042411 050130 041505 
8C80 040166 004524 041501 052524 

8081 040174 046101 000 

8082 040200 

8083 040200 001116 001200 001202 DT3: 

8084 040206 001266 000000 ^ 

8085 040212 042101 020130 047522 EM4: 

8086 040220 020115 040506 046111 

8087 040226 042105 000 

8088 040231 105 051122 041520 DH4: 
808S 040236 052011 051505 020124 

8090 040244 047516 000 

8091 040250 

8092 Q40250 001 lib 001266 000000 DT4: 

8093 040256 051106 045510 046440 EI15: 

8094 040264 046125 051440 051127 

8095 040272 051440 052524 045503 
80% 040300 046040 053517 000 



L12 

27i732) 21-0CT-76 14:54 PfiGE 155 



.ASCII 'ERRPC DATP TEST NC'CRLF^ 



.aSCIZ / EXPECT flCTUflL/ 



iwORD JERRPC,JTriP0,5TI1P2,JJTSTNn,0 
.BYTE 0,1,1,0,0 

.flSCIZ /FXPC FIRBOB(l) NOT GETTING TO FRMfl AS A LOW OR NOT GETTING TO RAD02 AS 



.ASCIZ /CONDITION CODES BAD/ 

.ASCII /ERRFC FPS TEST NO/<CRLF> 

.ASCIZ / EXPECT ACTUAL/ 



.EVEN 

.WORD $ERRPC,STl1P0,JTf1Pl,5JTSTNn,0 



.ASCIZ /AOX ROM FAILED/ 
.ASCIZ /ERRPC TEST NO/ 



.EVEN 

.WORD JERRPC.JJTSTNfl.O 

.ASCIZ /FRHK flUL SWR STUCK LOM/ 



PDF 11 -45/ 55/70 FPll-C DIAGNOSTIC PflPT £ fWCYll 
OEFPBA.CriB POUER DOUN Af€ UP ROUTINES 



80S7 
8098 

8101 
8102 
8103 
8104 
8105 
810& 
8107 
8108 
810S 
8110 
8111 
8112 
8113 
8114 
8115 
811b 
8117 
8118 
8119 
8120 
8121 
8122 
8123 
8124 
8125 
B12b 
8127 
8138 
8129 
813Q 
8131 
8132 
8133 
8134 
8135 
813b 
B137 
8138 
8139 
8140 
8141 
8142 
8143 
8144 
8145 
814b 
8147 
8148 
8149 
8150 
8151 
8152 



04C30S 
040312 



10b 
041523 
7 



040334 
040342 
0403S0 
04035^ 



040^ 

040370 
040376 
040404 

' '\\r 




04Q43b 
040444 
0404r.O 
040455 
0404b4 
040472 
040500 
04050b 
040514 
04Q522 
040530 
04053b 
0405"" 
040550 
04055b 
0405b4 
040572 
040b00 
040601 
040b0b 
040b 14 

040622 
040630 
040634 
040b42 
040b50 
040656 
040664 
040672 
040677 
040704 
040712 
040720 
040726 
040734 
040742 
040750 
04075b 



020117 
040440 
044510 
106 
044123 
030050 
0S2117 
04351b 
—HQ 
_I440 
4440 
000127 

001 lib 
0012bb 
051121 
020101 
041440 
04b440 
044510 
04151b 
051040 
052125 
052123 
031452 
051105 
004411 
004411 
047515 
051505 
200 
Oil 
041505 
052103 

001116 
001266 
051106 
054520 
020116 
042116 
043440 
046040 
106 
050115 
020126 
024461 
020124 
020107 
051117 
041440 
043516 



050130 
030060 

CfillOb 
020123 
044107 
046522 
041506 
044051 
043440 
044040 
044127 
030050 
020123 



001200 
000000 
042040 
040502 
042510 
045125 
05210b 
042117 
04b517 
044440 
052101 
000053 
050122 
040504 
004411 
052125 
020124 

042411 
004524 
040525 

001200 
000000 
045110 
051440 
054105 
047040 
044517 
053517 
044122 
027531 
042101 
020114 
047507 
047514 
047040 
052501 
200 



020120 Enb: 
047040 
Cg2105 
CS2040 
040515 
020101 
000 
020105 EM7: 
030040 
047040 
044517 
043511 
047105 
044051 
047514 



001210 DT7: 

052101 EniO: 

025104 

045503 

051440 

042440 

051105 

047440 

02011b 

020105 

004503 OHIO: 

040524 

047522 

052011 

04751b 

050130 
040411 
000114 

001210 DTIO: 

046440 EMU: 
043511 
042524 
052117 
043516 
000 

020114 EM12: 

044504 

024104 

047516 

047111 

020127 

052117 

044523 



M12 

27(732) 21-0CT-76 14:54 PfiGE 156 
.hSCIZ /FXPP 5C00 NOT GETTING TO FRflfl flS ft HIGH/ 



.flSCIZ /FRME SHFC 0(0)H NOT GOING HIGH WHEN 1(0)H IS LOU/ 



.EVEN 

. WORD JERRPC , JTMPO , STMP4 , JJTSTNM , 0 

.flSCIZ /QR DflTfl BAD, CHECK MUL SHIFT ENCODER ROM OUT IN STATE 233/ 



.ASCII /ERRPC 



.ASCIZ / 



DATA 



ROMOUT TEST NO/ 



EXPECT 



ACTUAL/ 



! UORD JERRPC , JTMPO , JTMP4 , JJTSTNM , 0 

.ASCIZ /FRHL MPY SIGN EXTEND NOT GOING LOU/ 



.ASCII "FRHL MPY/DIV ftDD(l)L NOT GOING LOU OR NOT CAUSING" <CRLF> 



PDPl 1-45/55/70 FPll-C CIAOf^OSTIC PfiPT £ ^.flCYli £7.732) 
OgFPBfl.CHB POUER DOWN fifC UP ROUTINES 



N12 



2i-0CT-7b 1H:5" P*M1E 157 



8153 
8154 
8155 

t^n 

BiiB 
8159 
81&0 
81bl 
8:&2 
81&3 
BibH 
81&5 
81b& 
81b7 

81b8 

81b9 

8x70 

8171 

8172 

8173 

8174 

8175 

817b 

S177 

817S 

8179 

8180 

8181 

8182 

8183 

8184 

8185 

818b 

8187 

8188 

8189 

8190 

8191 

8192 

8193 

8194 

8195 

819b 

8197 

8198 

8199 

8200 

8201 

8202 

8203 

8204 

8205 

820b 

8207 

8208 



0407b 1 
0407bb 
040774 

S1P02 
1010 
041016 

S1Q24 
1031 
041036 
041044 

04104b 
041054 
041060 
041066 
041074 
041102 
041110 
141115 
41122 
041130 
041136 



106 
047506 
050115 



8 



041142 
041150 
041152 
041160 
041 Ibb 
041174 
041202 
041210 
04121b 
041221 
04122b 
041234 
041242 
041250 
04125b 
0412b4 
0412bb 
041274 
041302 
041310 
04131b 
041324 
041332 
041340 
04134b 
041350 
04135b 
0413b4 
041372 
041400 
041406 
041407 
041414 



04? 
042503 
040440 
101 
040524 
000 
041046 
001116 
1266 
515 
_ Jill 
047503 
047522 
041040 
105 
051011 
004524 
047040 

001116 
000000 
051106 
054520 
040440 
046051 
043440 
044040 
051117 
106 
047506 
050115 
020126 
047516 
047111 
000127 
051106 
046125 
047040 
044517 
053517 
052515 
020106 
042504 
100115 
047516 
050124 
043516 
047111 
042524 
000 
106 
050115 



046522 
041522 
027531 
042101 
043040 
052040 
042104 
020122 
041040 



001204 
000000 

042504 
047515 
042101 
051122 
046517 
042524 
000117 



020110 
020105 
044504 
020104 
051117 
042510 

040504 
042101 



001214 

044123 
047105 
020122 
052125 
000 
041520 
052517 
052123 



001172 001266 



045510 
042057 
042104 
047040 
044517 
043511 
200 
046522 
U41522 
027531 
052523 
020124 
020107 

045510 
051440 
052117 
043516 
047440 
C20114 
047105 
020122 

020124 
052125 
030440 
051440 
030440 

044122 
020131 



046440 
053111 
030450 
052117 
043516 
020110 

020110 
020105 
044504 
020102 
047507 
047S14 

046440 
051127 
043440 
046040 
020122 
044123 
047503 
047522 

052517 
044524 
020062 
040524 
031061 

020113 
044523 



DT13: 
EM14: 

0H14: 

DT14: 
EM15: 



.MSCIZ -FRfW FORCE WY/DIV ADD Tj FORCE THE ftDD' 



Eni3: .ASCIZ /AR OATA BAD/ 



.EVEN 

. WORO SERRPC , JTf1P2 , STMP6 , SSTSTNfl , 0 
.ASCIZ /mi SHIFT ENCODER ROflOUT BAD/ 



.ASCIZ /ERRPC ROnOUT TEST NO/ 



.EVEN 
.UORD 

.ASCII 



JERRPC,SREG5,SSTSTNM,0 

"FRHK MPY/OIV ADD(1)L NOT GOING HIGH OR" <CRLF> 



.ASCIZ "FRflH FORCE MPY/OIV SUB NOT GOING LOU" 



EM16: .ASCII /FRHK MU . SWR NOT GOING LOU OR MUL SHF ENCODER ROM/ <CRLF> 



.ASCIZ /NOT OUTPUTTING 12 IN STATE 112/ 



EM17: .ASCIZ /FRHK MPY SIGN EXTEND NOT GOING HIGH/ 




>7::r dhshhc osaiao 

£N7iCS 020104 047516 

C2fli2-< 047507 047111 

020107 044510 044107 



SiE>a> 
lb34 
041E)42 
041647 
041654 
041662 
041664 

041700 
041706 
041714 
04l7g 
041730 
041736 
041744 
041751 
041756 
041764 
Q41765 

042000 
042001 
042006 
042014 
04s 
042 
04c 
04s 
04c 
042060 
042066 
042067 




044510 
0H1S16 
051Q40 
044S01 
K2|15 

122 
042104 
000 
122 
020124 
000 
106 
052515 

047|^ 
W4510 
052111 

(30061 
020101 
000 
Oil 



J114 
11105 
046517 
042522 

046517 
040504 

044122 
020114 
047516 
047111 
044107 

020071 
047440 
044510 



QgU3 

020124 
020107 

042440 

ij43440 
OM4040 

042440 

"lObl 




047440 
044114 
051440 
042440 
051105 
043040 
000104 
050111 
Wo 
040440 
051523 

05i.3i7 
040524 

020113 
053523 
020124 
1107 



044520 
020046 
020116 
044107 



EN2C: 



En21: 



En22: 



En23: 



Ef124: 
E?125: 



EH25A: 
£n258: 

En25C: 

EN26: 



0OH411 042011 DH26: 



B13 
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.A5CIZ ^FRHK E115(4} NCT GOING LOU/ 

.ASCIZ /FRHK E115(4) NOT GOING HIGH/ 

.ftSCIZ /FRHK E107(12) NOT GOING LOW/ 

.ASCI2 /FRHK MUL SWR DID NOT ENftBLE FRMH FORCE fl/ 

•flSCIZ /RESULT URONG/ 

.flSCIZ /FRHK OR FRLH MUL SHIFT ENCODER RON FAILED/ 

.A5CI2 /MULTIPLIER/ 

.RSCIZ /ROn ADDRESS/ 

.ASCI2 /ROMOUT DATA/ 

.ASCIZ /FRHK mJL SUR NOT GOING HIGH WITH PIN 9 i 10 ON A HIGH/ 



.ASCII / 



DATA/<CRLF> 



1-45/55/70 =■^11-: ciasnostic Pflpi a rwcvii c7i732) si-ccr-Tb 

DEFPW.CWB POUES DOWN flfC UP ROUTINES 



C13 




B270 042 IX 



82; 



B27B 

827? 

8278 Q42i?H 

827S uMZaS 

8280 04^10 



8283 042232 

8284 042240 

8285 0422% 
3286 042254 

8287 04202 

8288 042270 

8289 042274 
042302 

8291 042310 

8292 042316 

8293 042324 

8294 042332 
9295 042340 
82% 0423% 
3297 042354 
B298 042362 

8299 042363 

8300 042370 

8301 042376 
B3Q2 042404 
3303 042412 

8304 042420 

8305 042426 

8306 042434 

8307 042437 

8308 Q4i 
S309 04i 

8310 04, 

8311 042466 

83i§ 
8314 
8315 
8316 
8317 

8318 042530 

8319 042536 

8320 042544 




052101 
"111 



0%101 

044504 
020124 
053517 
020110 
047111 

030061 
020124 
020107 
044527 
0%125 
030040 
020101 
0511X 
024061 
044504 
020124 
043511 
044124 
020110 
051524 
020101 
000 
106 
030505 
020051 
047507 
047514 
044124 
044054 
052125 
106 




043440 
046040 
052111 
026110 
052520 

052123 
032463 
020104 
046103 
051504 



100101 
020040 




001210 
002 
044114 
030%1 



052520 
045510 
020067 
047507 
047514 
044124 
051440 
047440 
000110 
044U4 
030%1 
020104 
047507 
020110 
041040 
047111 
047440 
04%10 

044122 
033460 
047516 
047111 
020127 
044040 
044440 
000 
044122 
033460 
047040 
044517 
053517 
^110 

000124 

052101 
020065 
04751b 
040505 
025524 



054105 
004411 
020011 
052524 



ooooco 

042440 
020051 
047516 
046040 
062111 
020114 
000124 
042440 
047516 
047111 
020127 
0%440 
043110 
02011b 

042440 
020051 
04751b 
044040 
044527 
052117 
052520 
02011b 
044107 

020113 
033050 
020124 
020107 
044527 
046054 
050116 

020113 

^7 
043516 
053440 
026110 
047111 



020105 
044504 
020124 
020122 
020061 



0T26: 
DF26: 
Efl27: 



En30: 



Ef13i: 



.ASCI2 / 



14:54 PMC 159 



EXPECT 



.EVEN 

.WORD ITHP0.ITMP4,0 

.BYTE 2 J 

.A5CIZ /^H El (11) DID NOT GO LOU UITH H.L INPUT/ 



.ASCIZ /FRHK E107 NOT GOING LOU UITH MUL 5HF 0 ON A H/ 



■ ASCIZ /FRLH EKll) DID NOT GO HIGH UITH BOTH INPUTS ON ft HIGH/ 



EM32: .ftSCIZ /FRHK E107(6) NOT GOING LOU UITH H,L,H INPUT/ 



EM33: .fiSCIZ /FRHK E107(12) NOT GOING LOU UITH H,H,L INPUT/ 



EM34: .fiSCIZ /STATE 355 DID NOT CLEAR DST+1 OR FXPC FIRBOB NOT GETTING TO FRNA AS A H 



=:=;.-*5 =5 r: f-ii-: diagnostic papt c wkyi: 



93S7 

ease 

S3S9 
d3&0 

e3&i 

836)2 
83&3 
83feH 
B3&5 
B3&b 
B3fc7 

ease 

63&9 
8370 
8371 
8372 
8373 
937H 
6275 

e37t 



OS2S60 

osr 

042650 
0M2S5b 
042664 
042665 
042672 
042700 
042706 
042714 
042722 
04272S 
042732 
042740 
0427% 
0427S4 
0427S6 
042764 
042772 

043006 
043014 
04 
04 
04 
043042 
043050 
043056 
043064 
043067 
043074 
043102 
043110 
043115 
043122 
043130 
043136 
04314, 
043r 
0431 
043164 
043172 
043200 

S§12 
043220 
043226 



020123 
044107 

123 
031440 
0421U 
IW1440 
042040 

COO 

106 
047511 
053440 
047440 
043104 
030075 

123 
031040 
042111 
0514*K) 
0OOU6 
051106 
047117 
042040 
052117 
051101 
0S2123 
032063 
047111 
020122 
047511 
047117 
051440 
033440 

106 

0- 

047117 
046440 

osiiis 

tH3Sl6 
047515 
047111 




043040 
044506 
♦7040 
IK 

m 

020101 
000 
040524 
032460 
047040 
042S14 
0S2123 

040522 
020116 
047522 
020116 
044452 
000 
040524 
033066 
047040 
0S2105 

041501 
040440 
042111 
041440 
044440 
052101 
000061 
042524 
047520 
020116 
020107 
040524 
000 
040522 
020116 
020107 
042117 
052116 
053440 
047440 
000104 
042 



050130 
041122 
052117 
044524 
ffi0ll7 
W0440 
044510 

042524 
042040 
052117 
11101 



052103 
051511 
043516 
047515 
052116 

042524 
042040 
052117 
041040 

044524 
041503 
047040 
042514 
020116 
020105 

042507 
052122 
051127 
047111 
042524 

052103 
051127 
047117 



EfQS: 



En36: 



EM37: 



Ef140: 



047Slt 
040505 
047440 
047514 

020124 
052103 




042526 
000127 
052101 
020065 
042504 
047111 



04- ^ 
047522 
020116 

042507 
020104 
046103 
047117 
043122 

042524 
020107 



Ef141: 

EH42: 
E«43: 
Eri44: 

EM45: 



D13 
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.A5CIZ /STATE 305 DID NOT CLEAR OST^l/ 

.A5CIZ /FRACTION IS URONG ON nOOFftlNTsQ/ 

.fiSCIZ /STATE 266 DID NOT SET BN/ 

.fiSCIZ /FRACTION ACC DID NOT CLEAR IN STATE 341/ 

.ASCIZ /INTEGER PORTION URONG IN STATE 7/ 

.A5CIZ /FRACTION URONG ON NOD/ 

.ASCIZ /INTEGER URONG ON NOD/ 

.ASCIZ /INTEGER DID NOT CLEAR ON OVERFLOW/ 

.ASCIZ /STATE 105 NOT DETECTING ZERO FRACTION/ 



'^r-ii-'^s-ss re FPU-: diasnostic part 2 nACYu 

:EFBBA.CnB POUER OOUN AfC JP fiOUTIfCS 



83/. 
8378 
8373 




3391 
83« 
83S3 
83<}M 
8395 
83% 
83«J7 
8398 
8399 
8400 
8401 
8402 
8403 
8404 
8405 
8-406 
9407 
8408 
B409 
8410 
8411 
8412 
6413 
8414 
8415 
841fc 
8417 
8418 
9419 
8420 
8421 
8422 
8423 
8424 
8425 
842fc 
9427 

ei?8 

Bi29 

V. ' 

J 3 ■ 



043354 
043362 
043370 
043376 
043404 
043412 
043415 
043422 
043430 
043436 
043444 
043452 
043460 
043466 
043%7 
043474 
043502 
043510 
043516 
04- 

043Sc_ 
043540 
043542 
043550 
043556 
043564 
043572 
043574 
043602 
04X10 
043616 
043624 
043632 
043640 
0436% 
0M3654 
043662 
043670 
3H3b7h 
04370M 



0116 

'i 

042105 
051106 
047117 

046101 
04 
14 

0511^ 
043354 
001170 
044504 
052123 
042111 
041440 
052123 
106 
040506 
04704Q 
0521(S 
052040 
043114 
020101 
000 
106 
044504 
0H2516 
045503 
047440 

Si 

100124 
042507 
020107 
044122 
040440 
000110 
051121 
020101 
051106 
020111 
043440 
052111 
047040 
020117 
051106 
046101 
047516 
052124 
047524 



047522 
052103 

044507 
040442 
040506 
047440 
041501 

000 
043517 
021040 
043040 
^104 
052116 

000 

001210 
043126 
030075 
047040 
051114 
000 
044122 
052514 
0S2117 
044524 
020117 
040440 
044510 

044122 
020126 
051440 
046040 
020122 



052124 
047524 
020114 
044040 

042040 
040502 
044114 
052521 
047105 
042040 
052117 
047514 
041510 
032525 
020124 
047111 
043040 



043040 
047511 

04Q503 
042116 
0%111 
020116 
044524 

041511 
047101 
044501 
047117 
043505 



000000 
042052 
042040 
052117 
042040 

020103 
034465 
043440 
043516 
051106 
020123 
044107 

020113 
047504 
052524 
053517 
051106 
046101 
047516 

047111 
043040 
051501 
043511 

052101 
000104 
044040 
052117 
041040 
042111 
043440 
000127 
043040 
020071 
042507 
020107 
046122 



Ef«6; 



£n4r 



DT47: 
EH50: 



Ef151: 



EM52: 



En53: 
Ef154: 



EM55: 



E13 

'.722? 2i-CCT-76 14:54 PfiGE 161 

.flSCIZ /LOGICflL -«€" FfilLED ON FRfiCTION/ 

.aCCIZ .'LCGICfiL -fiND" FfilLEO ON INTEGER/ 
.EVEN 

.WORD IREG4,JTriPH,0 

.ftsciz /divf4ost=o did not CLR DST/ 

.fiSCIZ /FRHC FflLU59 NOT GETTING TO FRLF flS fl HIGH/ 

.ASCII /FRHK DIV DONE STUCK wOU OR FRHC FftLU59 N0T/<CRLF> 

•fiSCIZ /GETTING TO FRHL flS ft HIGH/ 

.fiSCIZ /OR DRTfi BfiO/ 

.ftSCIZ /FRLH HI QUOT GEN BIT DID NOT GO LOW/ 

.flSCIZ /FRHC FflLU59 NOT GETTING TO FRLF flS fl LOW/ 



wEFPSfi.CiS »:WER DOWN AfC J? J?:bTI*€5 



S-t33 

9**35 
9-»36 
9-437 
9438 

8HM0 
8MH1 
9442 
8-443 

8444 

S-145 
344b 
9447 
d449 
9449 
9450 
9451 
9452 
9453 
9454 
8H55 
8456 
3457 
6458 
9459 
84f>0 
94fcl 
84b2 
9453 
9454 
B4b5 
6456 
9467 
8458 
9469 
8470 
8471 
9472 
8473 
8474 
8475 
8476 
9477 
8478 
8479 
8480 
B481 
8482 
8483 
8484 
8485 
8486 
8487 
8488 



0*^3712 
043720 
043725 
043732 
043740 
0437% 
043754 

043776 
044004 
044012 
044014 
044022 
044030 
044036 
04404« 
044052 
044060 
044066 
04«074 
044102 
044107 
044114 
044122 
044130 
J44136 
044144 
044152 
044153 
044160 
044166 
04417^) 

04'":u2 

044210 
044216 
044224 
044232 
044240 
0442% 
044247 
044254 
044262 
044270 
044276 
044304 
044312 
044320 
044326 
044331 
04433b 
044344 
044352 
044360 

044364 



320106 
046040 

040^81 

047040 
052105 
052040 
046110 
047040 
052515 
040440 
000110 
051106 
054520 
04C440 
046051 
047040 
020117 
044527 
0%101 
020114 
046040 
106 
044510 
020124 
044502 
020124 
020107 
000 
106 
050115 
020126 
024%1 
020124 
020107 
053440 
040506 
046040 
020101 
000 
106 
047516 
043505 
042117 
044501 
004411 
004411 
036125 
037061 
040 
020040 
041505 
020040 
046101 
044364 
001200 



C51501 
053517 
044122 
052514 
052117 
044524 
020117 
042040 
051117 
020130 
044040 

046110 
042057 
042104 
042040 
052117 
047514 
044124 
032525 
047117 
053517 
046122 
050440 
042507 
020124 
047507 
044510 

044122 
027531 
042101 
020114 
047507 
044510 
052111 
052514 
047440 
044510 

044122 
046522 
042440 
051105 
042514 
040504 
043011 
034065 

200 
020040 
042440 
004524 
041501 

000 



340440 
000 

020103 £»^56: 

034%5 

043440 

043516 

051106 

053111 

020115 

051501 

043511 



F13 

: 14:54 c^-c I'^i 



.ASCIZ "FRHL flPY/DIV AODCIjL DID NOT CO LOW UITH FALU59 L CN fl LOW 



046440 Ef160: 
053111 
030450 
042111 
043440 
020127 
043040 
020071 
040440 
000 

020106 Ef162: .ftSCIZ /FRLF HI OUOT GEN BIT NOT GOING HIGH/ 

047525 

020116 

047516 

047111 

044107 

020114 Ef163: .ASCIZ "FRHL flPY/DIV ftODdJL NOT GOING HIGH WITH FALU59 L ON HIGH" 

044504 

024104 

047516 

047111 

044107 

020110 

034465 

02011b 

044107 

.ftSCIZ /FRHK NORM NEG ENCODER FAILED/ 



020113 En64: 
047040 
041516 
043040 
000104 

040524 DH64: .ASCII / 

046101 

032472 



DATA 



FALU<58:51>/<CRLF> 



020040 
050130 
020011 
052524 



.ASCIZ / 



.EVEN 



EXPECT 



ACTUAL/ 



001204 001172 0T64: .WORD $TI1P0,$TnP2, JPEG5,0 



9W95 

94% 

3-^98 

8500 
9501 
8502 
S5C3 
8504 
9505 
8506 
9507 
9508 
850q 
8510 
8511 
8512 
8513 
8514 
8515 
8516 
8517 
8518 
B51'3 
8520 
8521 
8522 
8523 
8524 
8525 
8S2& 
8527 
8528 
B52'3 
8530 
8531 
B532 
8533 
8534 
8535 
8536 
8537 
8538 
853S 
B540 
8541 
8542 
9543 
2544 



0^4372 
044374 
044377 
044400 
044"0b 
044414 
044422 
0SH424 
044432 
044440 
0444% 
044454 
0H44b2 
044470 
044474 
044502 
044510 
04451b 
044522 
044530 
044536 
044544 
044552 
0H4560 
044566 

044574 
044602 
044606 
044614 
044622 
044630 
044636 
044644 
044651 
044656 
044664 
044672 
044700 
044706 
044714 
044721 
044726 
044734 
044742 
044750 
044755 
044762 
044770 
044776 



000000 
XI 
000 




045012 
045017 
C45024 
045032 
045040 



04/ 
000126 
051106 
051117 
043111 
047125 
C45517 
046517 
042514 
004411 
004501 
047040 
047522 
020040 
054105 
004411 
0S2S24 
020040 
051505 
047515 
044574 
001200 
00U7H 
051106 
042514 
020103 
020117 
047516 
046040 

106 
046104 
041505 
044510 
020051 
047507 
044510 

106 
031105 
020051 
047507 
044510 

106 
046104 
041505 
044510 
043440 
046040 

106 
046104 
041505 
047514 



001 

052523 
047522 
020116 

045510 
020115 
020124 
020124 
050125 
043040 
000104 
042040 
004411 
051117 
100115 
020040 
042520 
020040 
046101 
042101 
020123 
052125 



000 

04|^i6 
044504 

047040 
044123 
047503 
047514 
051040 
044501 

052101 
020040 
020115 

020040 
052103 
041501 
020011 
051104 
047522 
000 



DF64: 
En65: 

Enfcb: 



DH6b: 



001204 001172 



liii'iii ii 



043114 
050040 
052121 
044504 
02Q12M 
0S3S17 
046122 
020105 
050440 
041040 
047516 
047111 
044107 
046122 
024061 
047516 
047111 
044107 
046122 
020105 
050440 
047040 
044517 
053517 
046122 
020105 
050440 
042040 



042040 
042522 
0%040 
020104 
047507 

000 
020110 
051120 
020124 
030450 
020124 
020107 

000 
020106 
031061 
020124 
020107 

000 
020110 
051120 
020124 
052117 
043516 

000 
020110 
051120 
020124 
042111 



DTbb: 
Ef167: 



Efl70: 



EK71: 



EM72: 



EM73: 



G13 

21-CCT-76 14:54 PfiGE 163 

.BYTE 1.1.0,0 

.fiSCIZ /RESULT URONG ON DIV/ 

.^SCIZ •FRHK NORM SHIFT COUNT LOOKUP ROM FAILED/ 

.ftSCII / DflTft NORM R0M/<CRLF> 

.flSCIZ / EXPECT ftCTUflL ftODRESS RCHOUT/ 

.EVEN 

.WORD JTnP0,STHP2,5REG5,SREG6,D 

.flSCIZ /FRLF OLE PREC QT LO DID NOT GO LOU/ 

.flSCIZ /FRLH OLE PREC QT HI 8(1) NOT GOING HIGH/ 

.flSCIZ /FRLF E21(12) NOT GOING HIGH/ 

.flSCIZ /FRLH OLE PREC QT HI NOT GOING LOW/ 



.flSCIZ /FRLH OLE PREC QT LO DID NOT GO HI/ 



=:f:i-^5 55 ^Pii-z diaonostic fapt £ 

:£PPBA.CflB POWER DOWN flfC LJP SCl]Tir€S 



H13 



:"'-^e 14:54 =Hi£ .sH 




045046 
045054 
1 



047040 
020117 



04BC74 
04£.i02 
045110 

132 
045140 
045143 
045150 
045156 
045164 
045172 



8SS3 
8564 
8565 
6566 
8567 
8568 
8569 
6570 
6571 
8572 
8573 
8574 
BETS 
8576 
8577 
8578 
8579 
8580 
8581 
8582 
8583 
8584 
6585 
8586 
8587 
8588 
8589 
8590 
8591 
8592 
6593 
8594 
8595 
85% 
8597 
8598 
B599 
6600 




04§ 
04! _ 
045270 
045276 
045304 
045310 
045316 
045324 
045332 
045335 
045342 
045350 
045356 
045357 
045364 
045372 
045400 
045401 
045406 
045414 
045422 
045430 
045431 
045436 
045444 

045450 
045456 
045462 
045470 
045476 
045504 



051521 
044504 
020124 
053517 

& 

030503 
052125 
106 
051521 
044504 
020124 
053517 
020116 
052103 
030501 
052125 
106 
051521 
044504 
020124 
043511 
047105 
041505 
040440 
052520 
047522 
052101 
020066 
042105 
106 
047522 
020116 
OX 
106 
047522 
020116 
000 
105 
020011 
043040 
051505 
200 
Oil 
052103 
040525 

001116 
001266 
051105 
020040 
042506 
052123 



052117 
044510 
046122 
026511 
020104 
047507 
053440 
042523 
047111 
044440 

000 
0%122 
026511 
020104 
047507 
053440 
042b23 
047111 
044440 

000 
046122 
026511 
020104 
047507 
020110 
051440 
044524 
020061 
000124 
020115 
020105 
040506 

000 
041505 
043516 
052123 

040505 
043516 
052123 

051122 
020040 
041505 
020124 

054105 
040411 
000114 



043440 
OOO 
020112 
020061 
047516 
046040 
042510 
042514 
020107 
050116 

020112 
020061 
047516 
046040 
042510 
042514 
020107 
050116 

020112 
020061 
047516 
044040 
044127 
0%105 
043516 
047111 

0S2123 
032062 
046111 

053440 
047440 
052123 

053440 
047440 
052123 

041520 
020040 
052011 
047516 

042520 
052103 



£«75: .hSCIZ pRLJ QSI-l :iC NOT ^OU --HEN SELECTING CI INPUT/ 



En76: 



.fiSCIZ /FRLJ Q£I-i DID NOT GO LOU WHEN SELECTING ft! INPUT/ 



EM77: .ftSCIZ /FRLJ Q5I-1 DID NOT GO HIGH WHEN SELECTING fli INPUT/ 



EMIOO: .flSCIZ /ROM STATE 246 FAILED/ 



EMIOI: .ASCIZ /FEC WRONG ON STST/ 



Eni02: 
DHlOl: 



.ASCIZ /FEA WRONG ON STST/ 



.ASCII /ERRPC 



.ASCIZ / 



FEC 



EXPECT ACTUAL/ 



TEST NO/<CRLF> 



001200 001204 



050122 
020040 
004501 
047040 



004503 
020040 
042524 
100117 



DTlOl: 
DH102: 



• EVEN 

. WORD SERRPC, $TMPO, STMP2, JJTSTNM, 0 



.ASCII /ERRPC 



FEA 



TEST NO/<CRLF> 



:=:*-i5 55/70 FPli-C DlflONOSTIC PftRT c rWCfll 

£> PSA. CIS FOUER OOUN AfC UP ROUTirCS 

8bOI 0^5512 CH2411 050130 041505 

8&Q2 045520 00M52M 041501 052524 

8b03 045526 0%101 000 

g&04 045532 

8&0S 045532 001 lib 0C1202 001206 DT102: 

9606 045540 001266 000000 

8607 045544 946506 020060 051124 Eni03: 

8608 045552 050101 043040 044501 
860'3 045560 042514 026504 044103 

8610 045566 041505 020113 051106 

8611 045574 041115 043040 030115 

%i§ 84!!^ 18S 041505 053440 Eni04: 

8614 045610 047S22 043516 047440 

8615 045616 020116 046506 020060 
861b 045624 051124 050101 041455 

8617 045632 042510 045503 051040 

8618 045640 0%517 051440 040524 
8&1S 0456% 042524 030440 000 

8620 045653 106 040505 053440 E!1105: 

8621 Q45660 047522 043516 047440 

8622 045666 020116 046506 020060 

8623 045674 051124 050101 000040 

8624 045702 046506 020060 040506 Eni06: 

8625 045710 046111 042105 041455 
8826 04571b 042510 045503 040440 
8627 045724 050120 047522 051120 
Bb28 045732 040511 042524 051040 

8629 045740 046517 051440 040524 

8630 045746 042524 000 

8631 045751 125 042116 051105 EN107: 

8632 045756 046106 053517 042040 

8633 045764 042111 047040 052117 

8634 045772 052040 0405^ 026520 
S635 046000 044103 0415^ 020113 
8636 046006 051106 040515 043040 
6637 046014 052511 030050 000051 

8638 0%022 042506 020103 051127 EMI 10: 

8639 046030 047117 020107 047117 

8640 046036 052440 042116 051105 

8641 046044 046106 053517 041455 

8642 046052 042510 045503 051040 

8643 046060 0%517 051440 040524 

8644 046066 042524 031040 032460 

8645 046074 000 

S646 046075 106 040505 053440 Enill: 

8647 046102 047522 043516 047440 

8648 0%110 020116 047125 042504 

8649 046116 D43122 047514 000127 

8650 046124 054105 047520 042516 EMI 12: 

8651 0%132 052116 053440 047522 

8652 046140 043516 047440 020U6 

8653 046146 047125 042504 043122 

8654 046154 047514 000127 

8655 046160 053117 051105 046106 Enil3: 

8656 046166 053517 042040 042111 



113 

".-32' 2;-:C'-rb l'*:54 PfiGE :== 

.h5C:2 ' E-'PECT ftCTJflL/ 

.EVEN 

. WORD 5ERRPC , JTMPl . JTnP3 , SSTSTNM , 0 

.ftSCIZ /FnO TRAP FftlLED-CHECK FRMB FPIQ/ 

.flSCIZ /FEC WRUNG ON FflO TRfiP-CHECK ROM STATE 1/ 

.flSCIZ /FEfl WRONG ON FMO TRAP / 

.ASCI2 /FMO FAILED-CHECK APPROPRIATE ROM STATE/ 

.ASCIZ /UNDERFLOW DID NOT TRAP-CHECK FRHA FIU(O)/ 

.ASCIZ /FEC WRONG ON UNDERFLOW-CHECK ROM STATE 205/ 

.ASCIZ /FEA WRONG ON UNDERFLOW/ 

.ASCIZ /EXPONENT WRONG ON UNDERFLOW/ 

.ASCIZ /OVERFLOW DID NOT TRAP-CHECK FRLN FVINT GETTING TO FRHA/ 



p:p:i -45/55/70 FPU-: oiASfiOSTic fapt £ riflCYii 

DEFPBA.CnB POUER OOUN AW UP ROUTIfCS 



8fa57 
8&58 
8i>59 
S&&G 

esbi 

3E>62 
8&b3 
8b6M 
BfebS 
8666 
86b7 

e&&8 

8670 
8fe71 
8b72 
3b73 
8b74 
8b75 
8b7b 
8b77 
8b78 
8679 
8&80 

lyi 

8b83 
8b84 
8685 
8688 
8687 
8868 
8b8S 
8890 
8891 
8892 
8893 
889M 
8895 
8898 
8697 
8898 
8899 
8700 
8701 
8702 
8703 
8704 
8705 
8708 
8707 
6708 
8709 
8710 
8711 
8712 



0Mb 174 
048202 
04b2lO 
04821b 
048224 
048232 
048240 
04b24b 
04b247 
04b254 
04b2b2 
04b270 
048278 
048302 
04b3l0 
04b31b 
048324 
048332 
04b340 

m& 

048358 
048384 
048372 
OT8378 
048404 
0%412 
048420 
048428 
Q%434 
048442 
048444 
048452 
048460 
048488 
0%474 
0%502 
048510 
048518 
048524 
048532 

048558 
»8584 



048801 
048808 
048614 

0488^ 
048838 
048837 
048844 



047040 
040522 
041505 
047114 
052118 
044524 
020117 
000 
105 
047105 
047117 
047440 
047514 

m 

047440 
047514 
041505 
052101 
)1 



047117 
047440 
047514 

047440 
047514 
041505 
052101 
000085 
047503 
044523 
051122 
042111 
052040 
044103 
051108 
044503 
052105 
052040 
040515 

047sS 
020118 
051105 
042440 
000 
108 
047522 
020118 
051105 
042440 
000 
111 
048101 



052117 
028520 
020113 
043040 
043440 
043518 
051106 

050130 
020124 
020107 
042528 
000127 

042528 
028527 
020113 
020105 

020101 
020107 
042528 
000127 
020103 
020107 
042528 
028527 
020113 
020105 

053118 
047117 
051117 
047 




041! 
047114 
052118 
044524 
020117 

041^ 
043518 
047503 
044523 
051 ISS 

040505 
043518 
047503 
044523 
051122 

048114 
047440 



052040 
044103 
051108 
044528 
052105 
052040 
040515 

047117 
051127 
047117 
043122 

051127 
047117 
043122 
044103 
052123 
033481 

051127 
047117 
043122 

051127 
047117 
043122 
044103 
052123 
030081 

051105 
042440 
042040 
052117 
028520 
020113 
043040 
043440 
043518 
051106 

053440 
047440 
053118 
047117 
051117 

053440 
047440 
053118 
047117 
051117 

043505 
028520 



EMI 14: 



EMUS: 



EMI 18: 



EM117: 



Eni20: 



Eni21: 



EI1122t 



EI1123: 



J13 
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•fiSCIZ /EXPONENT WRONG ON OVERFLOW/ 

.flSCIZ /FEC WRONG ON OVERFLOW-CHECK STATE 171/ 

.flSCIZ /FEA WRONG ON OVERFLOW/ 

•ASCIZ /FEC WRONG ON OVERFLOW-CHECK STATE 105/ 

.ASCIZ /CONVERSION ERROR DIO NOT TRAP-CHECK FRLN FCINT GETTING TO FRMA/ 

.ASCIZ /FEC WRONG ON CONVERSION ERROR/ 

.ASCIZ /FEA WRONG ON CONVERSION ERROR/ 

.ASCIZ /ILLEGAL OP-CODE DID NOT TRAP-CHECK NO-flEM ROW/ 



POFli-45/55/70 FPll-Z Dlfl^f^OSTIC PART £ fIflCYli 

DEFPBfl.CMB POUER DOWN UP ROUTINES 

8713 OHbSSS 0«<7503 0M250H 0H2OH0 

S71M 0%{>Sp gJSlU 0M7040 052117 

§715 C%l6S 052040 OH0522 026520 

8716 0S667H 044103 041505 020113 

8717 0%702 047516 046455 0%505 

8719 046710 051040 046517 000 

871? 046715 105 051122 041520 DH123: 

8720 0%722 047411 041520 042117 

im mm m &? 

8723 

8724 0%742 001116 001200 001266 DT123: 

iril SItS 020103 051127 EI1124: 

8727 (346760 047117 020107 047117 

8728 046766 044440 046114 043505 
872<5 046774 046101 047440 026520 

8730 047002 047503 042504 000 

8731 047007 106 040505 053440 EI1125: 

8732 047014 047522 043516 047440 

8733 047022 020116 046111 042514 

8734 0470X 040507 020114 050117 

8735 047036 041440 042117 000105 

8736 Q47Q44 042514 040507 020114 EMI 26: 

8737 047052 050117 041440 042117 

8738 047060 020105 040506 046111 
873«3 047066 042105 024040 042114 

8740 Q47074 Q44503 025106 033122 

8741 047102 OtX^l 

8742 047104 051105 050122 004503 DH126: 

8743 047112 042011 052101 004501 

8744 047120 042524 052123 047040 

8745 Q47126 100117 

8746 047130 042411 050130 041505 

8747 047136 004524 041501 052524 

8748 047144 04S101 000 

8749 047147 114 043505 046101 Eni27: 

8750 047154 047440 026520 047503 

8751 047162 042504 052040 040522 

8752 047170 050120 042105 024040 

8753 047176 042114 044503 025106 

8754 047204 033122 024051 047516 

8755 047212 046455 046505 0510M0 

8756 047220 046517 000051 

8757 047224 051105 050122 004503 DH127: 

8758 047232 050117 047503 042504 

8759 047240 Q52011 051505 020124 

8760 0472% 047516 000 

8761 047251 122 046517 051440 EI1130: 

8762 047256 040524 042524 031440 

8763 047264 020062 044504 020104 

8764 047272 047516 020124 047514 

8765 047300 042101 043040 041505 

8766 047306 000 

P7b7 047307 124 041515 020101 Ef1131: 

S7fe8 047314 047510 047516 020122 



K13 
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.ASCI2 /ERRPC OPCODE TEST NO/ 
• EVEN 

.WORD JERRPC,JTMPO,J$TSTNM,0 

•flSCIZ /FEC WRONG ON ILLEGAL OP-CODE/ 

.flSCIZ /FEfl WRONG ON ILLEGAL OP CODE/ 

.flSCIZ /LEGAL OP CODE FAILED (LDCIF«Rb)/ 

.ASCII /ERRPC DATA TEST NO/<CRLF> 

.ASCIZ / EXPECT ACTUAL/ 

.ASCIZ /LEGAL OP-CODE TRAPPED (LDCIF«Rb) (NO-MEM ROM)/ 

.ASCIZ /ERRPC OPCODE TEST NO/ 

.ASCIZ /ROM STATE 32 DID NOT LOAD FEC/ 

.ASCIZ /TMCA HONOR PIR7 DID NOT GO HIGH WHEN FP TRAP PRESENT/ 



p:":i-45o5/70 FP'A'Z DIftiNOSTIC PflPT c MACi'lI 
:EFPBfl.CnB POWES DOWM h?€ UP ROUTINES 



97bg 

87^1 
3772 
8773 
877H 
9775 
877b 
8777 
8778 
6779 
8780 
9781 
8782 
8783 
878H 
8785 
8786 
8787 
8788 
8789 
8790 
8791 
8792 
8793 
B79M 
B795 

0798 
8799 
B800 

::^i 
81 : 

8803 
B80H 

80r" 



0M7322 

m 

QM73H4 
QM7352 
0H7360 
0H73M) 
0H7374 
0M7402 
0M74i0 
04741b 
047424 
047432 
047440 
04744b 
047454 
0474b2 
0474«) 
047474 
047502 
047510 

^1 

047540 
0475% 
047554 



044520 



044107 
02011b 
040522 
051505 
0%524 
047117 
020120 
042040 
052117 
044510 
042510 
054440 
020127 
047105 
044505 
051440 
020111 
040505 
047515 

020127 
034115 
040531 
020124 

M 






8808 
8809 
8810 
8811 
8812 
8813 
8814 
8815 
881^ 

eai7 

3818 
8819 
8820 
8821 
8822 
9823 
8824 



047S04 
7612 

047534 
7535 
754 
7br 
7b! 
047554 
047555 
047574 
047702 
047710 
047715 
047724 
047732 
047733 
047740 
0477% 
047754 
047752 
047770 
04777b 
050001 
05000b 




11/ 
051440 
031440 
044504 
055040 
000 
105 
7522 

000117 
042505 
047117 
051440 
031440 
044504 
055040 
000 
124 
047510 
042523 
052117 
041101 
043040 
050101 
lib 
047101 



033522 
D4704Q 
020117 
053440 
050105 
020120 
047105 
040503 
051117 
051124 
042111 
043440 
044107 
020115 
045105 
051120 
000124 
044124 
050101 
050123 
030050 

W 

051117 
031451 
020042 
047111 
14 

\3 

040524 
033065 

m 

040505 



055040 

020103 
020107 

840524 
33064 
020126 
051105 

041515 
047516 
052107 
042040 
044514 
020120 
000 
043505 
020104 



042040 

SSiio 

042510 
052040 
051120 
00C124 
044040 
043040 
050101 
047040 
020117 
053440 
046123 
047514 
051505 

051105 
020113 
041501 
020051 
047507 
047514 
021040 
026470 
04751b 
052123 

m 

047111 
042524 
024040 
054502 
024517 

053440 
047440 
020126 
051105 

051127 
047111 
042524 
024040 
054502 
024517 

020101 
020122 
047040 
051511 
043516 
051124 

020106 
045505 



Ef1i32: 



Eni33: 



EI1134: 



EI1135: 



Eni36: 



Ef1137: 



Ef1140: 



L13 
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.fiSCIZ /TMCfl HONOR FP TRftP DID NOT GO HIGH WHEN SL YELLOW PRESENT/ 

.flSCIZ /EITHER SflPK I SPflCEfl(O) NOT GOING LOW OR •'t18l38-Yft" NOT INSTALLED/ 

.flSCIZ /FEC WRONG IN STATE 356 (DIV BY ZERO)/ 

•ASCIZ /FEA WRONG ON DIV BY ZERO/ 

.ASCIZ /FEC WRONG IN STATE 34b (DIV BY ZERO)/ 

.ASCIZ /TMCA HONOR SEGT NOT DISABLING FP TRAP/ 

.ASCIZ /NEGF AND FtIO FAILED/ 



P0P11-H5/5S/70 FPll-C DIflGMOSTIC PART c MPCYll 27(722) 
OEFPefl.CflB POUER DOUN AND UP ROUTINES 



M13 



2i-0CT-76 IH:9\ PAGE 1£»<3 



8825 

8826 

8827 

8828 

8829 

8830 

8831 

8832 

8833 

883M 

6835 

8836 

8837 

8838 

8839 

8840 

8841 

8842 

8843 

8844 

8845 

8846 

8847 

8848 

8849 

8850 

8851 

8852 

8853 

8854 

8855 

8856 

8857 

B85B 

BB59 

88&0 

8861 

8862 

8863 

8864 

8865 

8866 

B867 

8868 

8869 

8870 

0871 

8872 

8873 

8874 

8875 

8876 

8877 

8878 

8879 

8BB0 



050014 
050022 
050025 
050032 
050040 
050046 
050054 
050055 
050062 
050070 

050076' 
]50104 
350110 
}50116 
350124 
350132 
350140 
350146 
350154 
350162 
350170 
350174 
350202 
350210 
350216 
350223 
35023Q 
350236 
E0243 
350250 
350256 
350264 
150272 
350300 
350306 
350314 
350322 
350330 
350335 
350342 
350350 
350356 
350364 
350372 
35037b 
350404 
350412 
350420 
350426 
350434 
350442 
350450 
350456 
350464 
050472 



020060 
042105 

105 
020011 
040504 
051505 

200 

Oil 
052103 
052524 
050076 
00U16 
001266 
051106 
046515 
042524 
053440 
020124 
020107 
044124' 
044440 
047117 
051105 
020040 
050123 
020124 

Oil 
052103 
052524 

131 
020127 
040440 
020120 
042040 
052117 
051125 
047S03 
020124 
047105 

115 
047101 
052040 
052517 
051440 
041516 
044502 
041525 
043040 
020122 
047515 
042040 
052117 
042523 
020102 
044504 
047524 



040506 046111 
000 

051122 041520 DH140: .ASCII /ERRPC 

020040 020040 

040524 052011 

020124 047516 



.ASCI2 / 



DATA 



TEST NO/<CRLF> 



EXPECT ACTUAL/ 



054105 042520 
020040 041501 
046101 000 

.EVEN 

001200 001160 DT140: .UORO SERRPC,STriP0,SREG0,SSTSTNI1,0 
000000 . . ' 

041115 044440 EN141: .ASCIZ /FRMB INMEDIATE^REG UT NOT GOING LOU/ 
042105 040511' . ^ , - 
051052 043505 

020124 047516 . , - 

047507 047111 
047514 000127 , 

020105 050123 Et1142: .ASCIZ /THE SP IS URONG/ 
.020123 051127 . . , , . , 

000107 ' . ' , ' , 

050122 004503 DH142: lASCII^ /ERRPC . SP TEST NO/<CRLF> 

020040 020040 

052011 051505 ' V 

047516 200 \ . >7 ■ W : ' 

054105 042520 . : J - r. ASCIZ / ' EXPECT "ACTUAL/ 

020040 041501 . ': 

046101 000 ' , : ^ . • 

046105 ^ 047514 .EM143: ^ :aSCI2 ■ /YELLOW ZONE AND FP TRAP DID NOT OCCUR IN CORRECT SEQUENCE/ 
047532 : 042516 : ' Vf^.^ " ' ^ " 

0421 16 . 043040 : ^ * I - ' ? .r , , ' 
051124 ,.050101 ^ " 

042111 047040.' " . ' J , 

047440 ; 041503 . , : : / - / < , - 
044440 020116' -i;,;. . ' „^ - ^ 
051122 041505 
042523 . 052521 

042503 ^ 000 

046507., 020124 EM144: ^; ASCIZ ' /MGIIT ANDTP TRAP OUT OF SEQUENCE/ 
020104 . 050106 ^,.:f ^ . , 
040522 020120^ ' I',.' , - ~ \ . ' ' 
020124 043117., • - ^ 

050505 042525; . ,v 
000105 * ^ ' " 

020124 052123 EM145: iflSCIZ >BIT STUCK IN FPA OR FEA/ 
020113 . 047111" , , > 1. . 

040520 047440 . V . 
042506 000101 I ' . - 

042504 030440 Et1146: ^ .ASCIZ /MODE 1 DID NOT CAUSE FXPB IMMEDIATE TO GO TRUE/ 
042111 047040 . ' ^ ' 
041440 052501 - - 
043040 050130 ' ' . 
046511 042515 
052101 020105 ^ 
043440 020117 



p:Fi 1-45- 55/70 FPll-C DIAGNOSTIC PflPT £ flflCYil 27(732) 
DEFPBA.Cfie POWER DOWN AfC UP ROUTINES 



N13 
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6861 
8862 
8883 
8884 



6890 
6891 



11% 
88% 

8899 
8900 
8901 



89C 
6906 
6907 
6908 
6909 
6910 
8911 
6912 
8913 
8914 
8915 
8916 
8917 
8918 
8919 
8S20 
B921 
8922 
8923 
B924 
8925 
892b 
6927 
8926 
8929 
8930 
8931 
8932 
8933 
8934 
8935 
8936 




D50S64 
050572 



050644 




050714 
0507^ 

050744 
350752 
350760 

^ 

050777 
351004 
351012 
051020 
051026 
051027 
051034 
051042 
051050 
051056 
051062 
'511370 
051076 

051104 
051112 
051114 
051122 
051130 
051136 
051141 
051146 



051124 
115 
020064 
047516 
051525 
0411" 



042525 
042117 
044504 
020124 
020105 
044440 
11 
117 




04li8l 
042111 
043440 
044107 

mil 

024461 
054106 

& 

047507 
020110 
040440 
024461 
041122 
044051 
123 
044103 
041440 
040506 
000 
Oil 
020040 
052101 
020011 
041503 
0044 U 
052103 
052103 

001200 
000000 
047125 
052103 
040522 
032040 
105 
050011 



050130 
030123 
047040 
020117 
053440 
041501 

mk 

000110 
047120 
020061 
047516 
044040 
044527 
043103 
025110 
033460 
000 
051103 
050040 
044510 
046111 

004411 
020040 
004501 
020040 
100043 
054105 
004411 
040525 



000 
020105 
020104 
040503 
054106 
0%515 
042524 
047507 
000105 
050040 
047516 
040523 
020107 
"43040 
4051 

020116 
042040 
052117 
044510 
052111 
030106 
Q43Q52 
024066 

040440 
044504 
020124 
043511 
044124 
024060 
044506 
030450 

052101 
042101 
020120 
042105 

020040 
042040 
004411 
040440 

042520 
040411 
000114 



001210 001172 



054105 
042105 
020120 
000 
051122 
047503 



042520 
052040 
047524 

041520 
052106 



EM147: .ASCIZ /MODE 4 DID NOT CAUSE FXPB ItinEDIATE TO GC TRUE/ 



EfllSO: . ASCIZ /PDRO PS14 NOT DISABLING FXPN FNMCDH/ 



EMISI: .ASCIZ /FXPN ACSQ DID NOT GO HIGH WITH ACF0(1)H*FIRB06(1)H/ 



EM152: .ASCIZ /FXPN ACSl DID NOT GO HIGH WITH ACF0(1)H»FIR8Q7(1)H/ 



EM153: .ASCIZ /SCRATCH PAD CHIP FAILED/ 



DH153: .ASCII / 



DATA 



ACCI 



.ASCIZ / 



EXPECT 



ACTUAL/ 



DT153: 
EM154: 



.EVEN 
.WORD 



JTriP0,$TnP4,$REG5,0 
/UNEXPECTED TRAP TO 4/ 



.ASCIZ 

DH154: .ASCIZ /ERRPC PCOFTRP ERRREG TEST NO/ 



B14 



:ErPBfl.cr« poics :ctf« Arc jf =:-t:ne5 



6«»s 

89% 
8987 
898S 
8999 
8990 
899 1 
S992 



filSM 0S0122 0*2411 
|11^ QCHSC7 



04704C 




csgou 



061460 
051466 
OS 1474 
061502 
051510 
051516 
051 
051 
061 
051542 
061550 

IiIto 

051572 



020011 
0'40504 
042S24 

0%i01 
051554 

000000 
051105 




020040 
^103 
041501 
000 

Slili 
050122 



051122 
042524 
000117 

001202 DT154: 

004503 0H155: 
051X24 
052123 



m266 0T155: 
£ni56: 



001202 0T156: 
001266 



041«. 
0521t 
043040 
043040 
051505 
000 



001202 0T160! 

004503 DH161: 
020040 



054105 
020011 
052524 



gl|g 0T161: 
004503 DHlbS: 
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.«ORC SERRPC.ITnPO.lTHPMSTSTftl.Q 
.flSCIZ /ERRPC PCOFTRP TEST NO/ 



.EVEN 

.UORO lERRPCSTflPO.MTSTNM.O 
.flSCIZ /l»€XPECTED TRftP TO 114/ 



0H156: .flSCIZ /ERRPC PCOFTRP ERRREG LOftDRS HlflDRS TEST NO/ 



.EVEN 

. WORD SERRPC , STNPO , ITMPl , 5THP2 , 5THP3 , SSTSThfl , 0 



Eni60: .ASCIZ /UNEXPECTED TRAP TO 244/ 



DH160: .ASCIZ /ERRPC PCOFTRP FEC FEfi TEST NO/ 



.EVEN 

.WORD lERRPC,$TriP0,STMPl,STriP2,$$TSTNM,0 

.ASCII /ERRPC DATA TEST N0/<CRLF> 



.ASCIZ / 



.EVEN 



EXPECT 



ACTUAL/ 



. UORO SERRPC, STMPO, STMPl , f TMP4, ITHPS, SSTSTNH, 0 

.ASCII /ERRPC DATA TEST NO/<CRLF> 



051622 
05X00 



C14 
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320040 
0521C1 
052123 
042Mli 
00H52H 
046101 
051641 



020040 
004501 
0470HC 
050130 
0415C1 
OCO 



042040 
042524 
100117 
041505 
052524 



-fiSCIZ / 



EXPECT flCTUflL/ 



X14=. 

:*«««««««fftt«*«ffftf«f««ffffM#f«*«««if««»*f*fff«f«fffffftflf #*«»*«««#«* 

tHIS WORD IS USED TO TEST THE FPC AND FEfl REGISTERS. 
IT MUST K flSSEHBLED PRIOR TO THE PREVIOUS CODE REACHING 
ADDRESS 52524. IF NOT, AN ERROR MESSAGE IS TYPED DURING 
THE ASSEMBLY. 



9009 
9010 

9C11 052524 
9012 052526 
9C13 052S30 
9014 

9015 
9016 
9017 
9018 
9019 

9020 052532 
902: 054532 
9C22 



052524 
170016 
000240 
000240 



001000 
000000 
000001 



,=52524 



.UORO 

NOP 

NOP 



170016 



ADRTBL: .BLKW 1000 
OUTTBL: .UORO 
.END 



D14 



m0 ^ W • *^ w W 



A3A3E = X:C 



ACS s'/.00O002 



AC3 sv.000003 



='/.00000H 
=-/4)00005 



I t I 1,1 I 



il r 000000 

ao» 

ftoowi4= ododoo 

AODUlSs 000000 




2320 
2022 
2C20 

fi^f 

3138* 

3323« 

3420t 

3S49* 

3bHH 

378H« 

3%7» 

m04« 

M2H5 

^430 

4579 

4884* 

5006* 

5126* 

5335 

5686* 

5759 

&138* 

6562 

8008* 

18861 

3900 

4725 

5916 

6103 

6497 

18871 

5823* 

6022* 

6115* 

6352* 

6537 

6873 

18881 

5829 

6075 

6172* 

6474* 

6744 

18891 

18901 

18911 

18921 

2020 

2020 

2020 

2020 

2020 

2Q2C 

2020 

2020 



5872* 

6084* 

6173 

6476 

6773* 

5689* 

4725* 

5260* 



X15* 


3017 


3020 


3048* 


3052* 


3057 


306 1 


3091* 


3083* 


3159* 


3160* 


3169 


3174 


3232* 


3233* 


3243 


3c68* 


3269* 


3341* 


3342* 


33% 


3356 


3374* 


3375* 


3381 


3394* 




3423 


3446* 


3448* 


3451 


3486* 


3487* 


3488 


3505* 


3506* 


3571* 


3572* 


3576 


3593* 


3594* 


3598 


3616^ 


3617* 


3621 


3665* 


3669 


3707* 


3708* 


3709 


3726* 


3727* 


3728 


3751* 


3795 


3820* 


3828* 


3830 


3833 


3896* 


3898* 


3935* 


3936* 


3978 


3981 


4007* 


4008* 


4022 


4025 


4058* 


4059* 


4060 


4113 


4147* 


4150* 


4155 


4191* 


4192* 


4196 


4209 


4231* 


~Coc* 


U9flQ 

~CDD 




MY)?* 






4414* 


441^ 
Ilia 


441S 


4474* 


4475* 


4482 


4504* 


4505* 


4511 


4544* 


4545* 


4551 


4597* 


4603 


4630* 


4631* 


4638 


4641 


4727* 


4760* 


4772* 


49C1 


4919* 


4921* 


4927 


4945* 


4947* 


4953 


4971* 


4973* 


5014 


5040* 


5042* 


5058* 


5060* 


5073* 


5077 


5087* 


5091 


5148 


5160 


5176* 


5179* 


5194* 


5197* 


5201* 


5260 


5319* 


5347 


5589* 


5590* 


5591 


5592 


5602* 


5605* 


5608 


5609 


5688* 


5689 


5693* 


5695 


5707* 


5708 


5711* 


5712 


5727* 


5761 


5773* 


5774 


5804* 


5817 


5983* 


5985* 


5987 


5990 


6141 


6145 


6195* 


6197* 


6198 


6203 


6420* 


6422 


6548* 


6714* 


67i8 


6722 


7376* 


7985 


7989* 


7990 


7991* 


7992 


8013* 
3013 


3023 


3026 


3752* 


3755 


3758 


3782* 


3788 


3836 


3%9« 


3983 


3986 


4009 


4016 


4065 


4068 


4105 


4108 


4744 


4747 


5077* 


5648* 


5692* 


5698 


5805* 


5817* 


5903* 


5997* 


5999 


6002 


6023* 


6025 


6060* 


6063* 


6065 


6068 


6183* 


6186 


6197 


6198 


6202 


6385* 


6387* 


6394 


6398 


6569* 


6576 


6580 


6804* 


6806 


6833* 


6835* 


6839 


6842 


3015 


3753* 


3754 


3868* 


3869* 


3870 


3873 


5647* 


5691* 


5825 




5862* 


5888* 


5889 


5970* 


5972 


6010* 


6012* 


6027 


6030 


6072* 


6075* 


6077 


6080 


6100* 


6102 


6103 


6120 


6137* 


6140 


6141 


6154 


6159 


6166* 


6168* 


6173 


6363 


6403* 


6405* 


6412 


6415 


6456* 


6458* 


6465 


6468 


6728* 


6730* 


6734 


6737 


6759* 


6761 


6765 


6819* 


6822 


7987 


8011* 














5824* 


3879 


4724* 


4744 


5646* 


5651 


5690* 


5704 


5807* 


5873 


5958* 


5960* 


5962 


5966 


6007* 


6012 


6058* 


6061* 


6085 


6088 


6113* 


6115 


6125* 


6127 


6150* 


6153* 


6154 


6177 


6333* 


6335* 


6342 


6345 


6368* 


6370* 


6377 


6380 


6511* 


6514 


6545* 


6552* 


6559 


6563 


6695* 


6697* 


6702 


6775* 


6779 


6782 


6788* 


6790 


6850* 


6852* 


6857 


6860 


5707 


5808* 


7989 


8009* 












4747 


5687* 


5711 


5809* 


7991 


8007* 









3090 
3282 

^ 

3639* 

3754* 

3937 

4063 

4232* 

4428* 

4572* 

4784* 

4984* 

5102* 

5320 

5674* 

5728 

6085* 

6550* 

8006* 

3839 

4723* 

5904* 

6099* 

6492* 

7986 

5701 

6014 

6112* 

6178 

6528* 

6866* 

5825* 

6063 

6158 

6439* 

6706 

7988 



3C93 

3322* 

3418* 

25H7* 

3640# 

3781* 

3943 

4103* 

4238 

4429* 

4573* 

4796* 

4986* 

5106 

5333* 

5675 

5758* 

6088 

6559 

8007 

3895* 

4724 

5912 

6102* 

6494* 

8012* 

5806* 

6017 

6113 

6350* 

6530* 

6869* 

5826 

6073* 

6169* 

6441 

6742* 

8010* 




AOCVCT: 000000 

Tv^ = gooooc 

J'^BL uSc932 
A£nv s 000000 
%NVf1 s 000000 




000000 

oggooo 

000000 




:£FP§A.Crfi CPOSS PEFEREMCE 

^DW2 3 KCOOO 
«0H3 s 

z 



2020 
2020 
2020 
202Q 

IS§' 

202C 

2320 

2020 

202C 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

7458 

7141 

2973 

7H53 

2020 

2020 

2020 

2020 

2020 

2020 

IbOHl 

159MI 

1593t 

15921 

ISSlt 

1590I 

15891 

15881 

1587t 

158&I 

15851 

lb03l 

158HI 

15831 



: PfiPT £ •WCvii 27.-3=^ 
Tfi&l ~ J5ER S^?S:l5 



E14 
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t HrlHrl51"* 

Af«VS2r 

Ar«nS3= 

flftSCTYr 
AMTYPlr 
flWTYP2s 
Af1TYP3= 
ArTYP4= 



000000 
000000 
000000 
000000 




APR 

APTCSUs 
(V7ENV= 
APTSIZ= 

»TESTN= 
ftUNiT s 
AUSUR = 
ftVECTlr 
AVECT2= 

bItSo = 

BITOl = 
BIT02 = 
B!T03 = 

i\m 

BITOb = 
BIT07 = 
BITf 
BlU. 
BITl = 

Brio = 

BITll = 



000001 
000200 
000100 



000000 
000000 
000000 

oomol 

000001 
000002 

ooooos 




2026 

7327. 

'327 

2031 

2032 

2023 



2Q2B 
2029 
2022 



2025 

75641 

7451 

7561 i 

7522 

2033 

2024 

2027 

2034 



7345* 
7669 



734b* 
9G20t 



7520 . 7562 t 
75b3« 



002000 
004000 



1B99 


4375 


4377 


1604 






1603 






1602 






1601 






1600 






1599 






1598 






1597 






15% 


7068 




1595 


7076 


7151 


1900 


1915 


3368 


1909 


7129 




1910 


3329 


3348 



5466 



3535 3558 7083 



J5EP S^'^'SClS 



F14 

'fe 14:54 ChiE .7b 



9IT13 = 

ens = 

s:t2 = 
5r3 s 



si's 

CfiCHSP 
ChCH*/E: 

CHGfEC 



GiCOOC 

oaocx 

lOOCJOO 

GOOOOH 
OOOCIO 
= 000C20 
= COOOHO 

im 

= 000400 



CONTRL: 
COSETB: 
COUNT : 
COUNTE: 
CPSPUR 
CPUERR: 
CR : 
CRLF = 

DCiSP : 

D^l 



)14 
037222 
00011'* 
03471b 



I777^h 
172542 
OOllbO 
17254H 
03715b 
I777bb 
000015 
000200 

177570 
0377b4 



DF2b 042142 



CFb4 
DHl 



OHIO 

DHlOl 

DH102 

DH123 

DHl2b 

DH127 

DH14 

DH140 

DH142 

0H153 

DHISH 

0H155 

DHlSb 

DHlbO 

DHlbl 

DHlb2 

jH2b 



044374 
037bb5 



040542 
045401 
0454b2 
04b715 
047104 
047224 
041115 
050025 
050174 
051027 
0S1141 
051210 
051275 
051415 
051474 
051572 
0420b7 



13821 

1581 1 

1590t 

I579f 

3557 

<b02i 

IbOlt 

Mi 

7344 

I5%t 

i595f 

Ibllt 

2993 

ibl9l 

4bbO 

4918 

5178 

ib29i 

19281 

13941 

19291 

2991 

lb42t 

I51bt 

15171 

8478 

15101 

2223 

2400 

249b 

2352 

2581 

2532 

2220 

2398 

2494 

812bt 

2b09 

2bl5 

2717 

2735 

2741 

2289 

2795 

2807 

28bl 

28b7 

2873 

2879 

2891 

2897 

2903 

2349 



3627 
7136 
1911 
1912 
3577 
1901 
19C2 
1903 
1904 



1908 

79141 

2993* 

4679 

4944 

5200 

b93b« 

b937» 

7052 

2987 

7497 

2985 

8503 

1982 

2229 

240b 

2502 

2358 

2587 

2545 

2227 

2404 

2500 

2b27 

2b33 

87191 

2849 

87571 

81711 

8827M 

88471 

89201 

89351 

2885 

89541 

89701 

89791 

8992t 

235b 



3515 


3623 


3625 


373b 


5732 


5779 


7054 


3170 


3175 


3184 


3244 


3283 


3285 


3288 


3599 


3b22 
54b7 


3b45 


3b70 


3867 


1383 


5374 


191b 


5508 


b08b 








4199 


4200 


7349 


7357 








3600 


3b03 










3674 


3317 


3539 


3578 


3580 


3658 


3671 


4C78 


5b07 


b207 


b587 


6883 


6385 


b928 


35 IM 


3b49 


3735 


4212 


4354 


43bb 


4368 



3382 



2994* 
4697 
4970 
5222 



7900i 

2988 

7507 

7468 

8586 

2962 

2260 

2412 

2508 

2364 

2593 

84901 

2258 

2410 

2506 

2651 
2657 

2855 



2909 



2362 



6958 
4423 



3347 3257 3450 



7310 
4441 



7315 
6990 



^339 



3646 3648 



5716 



4722 
4933 
73711 


4758 
5004 


4770 
5039 


4732 
5057 


4794 
5075 


4806 
5089 


4818 
5104 


4335 
5123 


4855 
5146 


4383 
5158 


7904 


7905* 


















7507 
8597 


8035 
8742 


8043 
8827 


3075 
8847 


3126 
8920 


8144 
8979 


3178 
8992 


8192 


8264 


8407 


2267 
2418 

2370 
2599 


2273 
2424 

C3CU 

2376 
2605 


2279 
2430 

C9CD 

2382 
2863 


2285 
2436 

C3O0 

2448 
82731 


2297 
2460 

CDDs 

2454 


2309 
2466 

Cat f 

2551 


2333 
2472 

COJ<3 

2557 


2339 
2478 

2563 


2388 
2484 

OU3D> 

2569 


2394 
2490 

2575 


2265 
2416 
2512 


2271 
2422 
2518 


2277 
2428 
2524 


2283 
2434 
2536 


2295 
2458 
2663 


2307 
2464 
2675 


2331 
2470 
2831 


2337 
2476 
2837 


2386 
2482 
80431 


2392 
2438 


2681 
2687 


2693 
2711 


2705 
2729 


2723 
2777 


2747 
2825 


2771 
85971 


2783 


85861 






87421 




















89431 




















2368 


2374 


2380 


2446 


2452 


2549 


2555 


2561 


2567 


2573 



CNM30H 

0»m74 

... ^ ffii^ 



C'131 

:tio2 

DT123 

DTia 

DT'H 

DTIHO 

DT1S3 

DT154 

DT155 

DT15b 

DTlbO 

DTl&l 

DT2b 

0^3 
DTM 

D^M7 
DTb4 
CTbb 
CT7 

Ef^TVEC: 
EMI 

Enio 

EfllOO 

EMIOI 

Ef1102 

Ef1103 

EM104 

EI1105 

EfllOfc 

EM107 

EMU 

EflllO 

EMill 

|nii2 

Enii3 
Enii4 
Em 15 
Em lb 
Em 17 
Em2 

Em20 

Em2i 



G14 



257S 



040b22 
045450 
045532 
04b742 
04104b 
041142 
05007b 
051104 
0Sll7b 
05123b 
051350 
05i4b0 
051554 
042134 

040200 
040250 

043354 
0443b4 
044574 
04043b 
000030 
037b33 
040450 
045310 
045335 
045357 
045544 
045bQ3 
045b53 
045702 
045751 
040634 
04b022 
04b075 
04bl24 
OSblbO 
0%247 
04b302 
04b350 

m 

04b4M4 
04b543 



2b9g 

2530 

2542 

1982t 

iq3Si 

150SI 

2222 

24b5 

22&b 

2blC 

2b lb 

2718 

2284 

2290 

279b 

28b2 

28b8 

2874 

2880 

2892 

2898 

2351 

258b 

2235 

2241 

2700 

2453 

2531 

2544 

2259 

lbl4l 

2219 

22b3 

2b02 

2b08 

2614 

2b20 

2b2b 

2b32 

2b38 

2b44 

2270 

2b50 

cu5b 

cSb2 

2bb8 

2b74 

2b80 

2b8b 

2b92 

227b 

2&98 

2704 



2585 

2843 

224b 

2753 

84781 

8S03t 

29b2» 

29b8 

1981 

2228 

2477 

9l3bt 

2b28 

2b34 

2742 

229b 

81 7b • 

883bl 

89291 

89411 

288b 

89b3l 

8977i 

8989t 

2357 

2592 

273b 

2247 

2754 

83931 

84881 

esist 

2272 

2945* 

80381 

811bM 

85741 

85781 

85821 

8b07t 

8bl3l 

8b20il 

8b24t 

8b31l 

B138t 

8b38t 

8b4bt 

8b50l 

8b55t 

6bb5t 

8b70t 

8b77t 

8beit 

8144» 

8b88» 

8b99i 



''ACYIl 27 1 732) 
U5ER SYHSOLS 


Ci-OCT- 




rhV*t 


177 










2591 
aQ75t 
2252 
2759 


dS^7 


2b03 


82bHl 














2301 
27b5 


2313 
2789 


2319 
2801 


2325 
2813 


2343 
2819 


2440 
80881 


2b21 


2b39 2b45 


2bb9 


29b84' 


7098* 


7128* 
















29bl 
2338 
2537 


2387 
2bb4 


2393 
2b7b 


2399 
2832 


2405 
2838 


2411 
80541 


2417 


2423 


2429 2435 


2459 


2b52 
2b58 
87241 
2308 


2b32 
2b88 

2332 


2b94 
2712 

2507 


270b 
2730 

2513 


2724 
2778 

2525 


27H8 
232b 

81b4l 


2772 
Bb05« 


2784 


S595I 




2910 


89481 


















23b3 
2598 
2808 

OOC3 

27b0 


23b9 
2b04 
2844 
sons 

27bb 


2375 

82721 

cobU 

2314 

2790 


2381 

30CC 

2320 
2802 


2447 

232b 
2814 


2550 

OUOJl 

2344 
2820 


255b 

2441 
80921 


25b2 
2b22 


25b8 2574 
2b40 2b4b 


2580 
2b70 


2278 
294b» 


2471 


2483 


2439 


2495 


2501 


2519 


81141 







=:=.:-45 55 re 



CCCSS «5£F£RENCE TfiSLE — USER SYMBOLS 



H14 



21-0CT>7{| m:SH PftGE 178 



£1125 

£?<12b 

£1127 

£Mi3 

E«:30 

E1I3I 

£1132 

£»^I33 

£^•134 

£-135 

£1136 

£«137 

£114 

£1140 

£1141 

£1142 

£1143 

£1144 

£1145 

£11 4b 

EM147 

£115 

£1150 

£1151 

£1152 

£1153 

£1154 

£115b 

Ellb 

EllbO 

£117 

£12 

£120 

£121 

£124 

£125 

En25A 

E125B 

E12SC 

El2b 

£127 

£13 

£130 

£131 

E132 

£133 

£134 

£135 

E13b 

£137 

£14 



OMbbOI 
04fcb37 
046752 
007 
147244 
D47147 
041031 
047251 
Q473Q7 
0H7374 
047466 
047570 
047b35 
047666 
047733 
041060 
050001 
050110 
050154 
050243 
050335 
050376 
050426 
050505 
041152 
050S64 
050631 
0S0714 
050777 
051114 
051246 
041266 
051366 
041407 
037771 
041453 
041506 
041542 
041576 
041647 
041664 
041736 
041751 
041765 
042001 
042144 
040104 
042216 
042274 
042363 
042437 
0H2S14 
042627 
042665 
042725 
040212 



27i0 

2716 

2722 

2729 

2734 

2740 

2282 

2746 

2752 

275r 

2764 

2770 

2776 

2782 

2788 

2288 

2794 

2800 

2806 

2812 

2818 

2824 

2830 

2836 

2294 

2842 

2848 

2854 

2860 

2866 

2878 

2300 

2890 

2306 

2226 

2312 

2318 

2324 

2330 

2336 

2342 

7653 

7664 

7683 

2348 

2355 

2232 

2361 

2367 

2373 

2379 

2365 

2391 

2397 

2403 

2239 



87051 

8711« 

8726t 

8731 • 

87361 

87491 

81601 

87611 

8767t 

87761 

8786t 

87971 

88041 

88091 

8816t 

61661 

88231 

68381 

88441 

88541 

88641 

86701 

88741 

88821 

81781 

86901 

88971 

89061 

89151 

2872 

2884 

81921 

89661 

62071 

80581 

82141 

82191 

82241 

62291 

2896 

82391 

82461 

82481 

82511 

82541 

82741 

60711 

82811 

82891 

82991 

83071 

83161 

83291 

83351 

83411 

2908 



89311 
89501 



2902 8236t 



80851 
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E*1MC 




ln275b 


trWl 






EHMg 




0M30D7 


EriM3 




Q43I15 


En44 




SN3142 








EnHb 




UH3cbc 


LnH7 




UMJJIJ 


tnS 




u4025b 






04336>2 






043415 






UHdHb7 


1 En53 




043574 


i t15M 




043b 10 


1 cr55 




U43b5H 






OHjZSb 






040305 


cnbu 




HLlLin ! Li 






04Si07 


f cnbJ 




044153 


f LI 




04''c47 


tnbb 




mi 11 linn 

044400 


tnbb 




04HHc4 


CMC? 




044bDb 


C.n7 




U4U355 


Enro 




044551 


EM71 




044721 








EM73 




045017 


EM75 




045051 


tn7b 






tn/V 




U45cc5 


tRRvtC 




□00004 


CT 

r t 




nnnnn i 


ru 




nnnann 
000.00 






UUUOUi 


rtR 


*• 


iUuUUU 






nnnunn 


r ILL 




nnnnnt 
UUJUUb 


FID 


z 


040000 


CTI 1 

r ID 




nnonnn 


FIUV 


= 


004000 


r iV 




nn 1 nnn 


rL 




nnn i nn 


n nan 
r LUcU 




1 nuu t n 


FL20 






Ff1»1 




0G0020 


FN 




000010 


FO 




000010 


FOCE 




000002 


FPPVEC= 


000244 



2409 

2415 

2421 

2427 

2433 

2439 

2445 

2451 

2245 

2457 

2463 

2459 

2475 

2481 

2487 

2493 

2251 

2505 

2517 

2523 

2529 

2535 

2541 

2548 

2257 

2554 

2550 

2555 

2572 

2584 

2590 

2595 

I607I 

5915* 

18991 

19051 

4595 

1915M 

19121 

19071 

19171 

19111 

19091 

19101 

19081 

19051 

7544 

7258 

19031 

3570 

4473 

1902M 

19181 

1915M 

19241 

3588« 



33451 

8353t 

83591 

83531 

83571 

8373t 

83801 

83861 

80931 

83941 

83991 

84071 

2499 

84221 

84281 

84351 

80971 

84451 

84551 

84621 

84731 

84921 

84951 

85171 

81041 

85231 

85301 

85351 

85411 

85471 

85551 

85651 

2959 

7052* 

3546 
4629 

4907 
5126 
5133 

4885 
4726 
5007 
5147 
7657 
7634 
3139 
3592 
4503 
3455 
5021 

2989* 
3611* 



2578 84201 



2960* 


2971* 


2986» 


2991* 


2992* 


4623* 


7059 


7060* 


7062* 


7065* 


7293* 




3570 


3592 


3615 


3638 


3663 


3706 


4771 


4783 


5076 


5090 


5105 


5926 


4933 


4959 


5030 


5032 






5147 


5159 










5135 












4907 


4920 


4933 


4946 


4959 


4972 


4759 


4771 


4783 


4795 


4807 


4820 


5029 


5041 


5059 


5076 


5090 


5105 


5926 


6164 


6490 


6546 






79681 












7659 


79671 








3272 


3151 


3153 


3224 


3236 


3261 


3615 


3638 


3663 


3778 


3827 


3844 


4543 


4571 


4595 


5816 


7375 




3457 


4960 


4963 


6292 


6295 




5023 


5048 


5050 








2990* 


3137* 


3152* 


3221* 


3258* 


3315* 


3634* 


3659* 


3779* 


3818* 


3930* 


41S6* 



5389* 5427* 5497* 5542* 6912* 



4006 4473 4503 4543 4571 
7983 8005 



4985 

4837 4857 5193 5510 



3321 3340 
3934 4190 



3336* 3369* 
4226* 4276* 



3373 3393 3546 
4230 4280 4330 



3389* 3542* 3566* 
4326* 4468* 4499* 



CEFPBA.Cr*B 



FPSPUR 03727b 
FT z OOOOHO 
FU s 000012 
FUV X 00001 M 
FV : 
F2 s 

SETT IK 03M32M 
GNS = ****** L* 




HIAORS: 

hlTMISs 

HT s 

ILLEND 

ILLOP 

lOTVECs 

KDPARO: 

KDPflRl= 

KDPAR2S 

KDPflR3r 

KOPARSs 

KOPflRS: 

KOPAR&: 

t(DP«R7= 

KDPOROs 

KDPORls 

KDP0R2= 

KDP0R3= 

KDPORH= 

KDPDRS* 

KDPORbs 

KDP0R7= 

KERSTKs 

KIPftRO= 

KlPflRl= 

KlPm- 

KIPAR3= 

KIP«RM= 

KlPflR5= 

KIPARBs 

KlPflR7= 

KIP0R0= 

KIPORls 

KIP0R2S 

KIP0R3= 

KiPORHs 

KIP0R5* 

KlPg%= 

KiPORTs 

KSP s: 

LABLEl 

I.A8LE2 



177742 
i777SZ 

002000 
000020 
1723«)0 
172362 
172364 
172366 
172370 
172372 
172374 
172376 
172320 
172322 
172324 
172326 
172330 
172332 
172334 
172336 
001100 
172340 
172342 
172344 
172346 
172350 
172352 
172354 
172356 
172300 
172302 
172304 
172306 
172310 
172312 



023700 
023744 



4542* 

4gi6t 

2989 

19041 

19191 

1920t 

19001 

19011 

4934 

5604 

1938 

7968 

16271 

16311 

15141 

21931 

21561 

16121 

17851 

17861 

17871 

17881 

17891 

17901 

17911 

17921 

17631 

17641 

17651 

17661 

17671 

17681 

17691 

17701 

15001 

17741 

17751 

17761 

17771 

17781 

17791 

17801 

17811 

17521 

17531 

17541 

17551 

17561 

17571 

17581 

17591 

15351 

58351 

58501 



4567* 

4942* 

5192* 

7371 

7053 

4893 

4733 

3906 

3031 

4937 

72931 

2984 

7920 

7466 
5252 
5242 
2943* 



PlMtiil C/l/JCJ 

- USER SYHBOLS 


cl-Uti- 


J14 


rHUt 


1 on 












4591* 
4%B* 

79291 


4720* 
4981* 
5223* 
73/9* 


4756* 
5005* 
5241* 


4768* 
5037* 
5258* 


4780* 
5055* 
5279* 


■t79c* 
5068* 
5369* 


4804* 
5085* 
5388* 


4316* 

5:co» 

55:3* 


4632* 
5124* 
5541* 


■4853* 
5144* 
5566* 


■438 !♦ 
5156* 
5813* 


4895 

4735 
3909 
3033 
6094 


5030 
3064 
6431 


5032 
once 
JUbb 

6434 


6750 


6753 


Jotb 




c^Ub 






ilbb 


7004 


7011 


7303 


7%0 


7961 


7962 


7963 


7964 


7965 


7966 


7967 



7507 
2944* 



5461* 
5506* 

5462* 
5435 



5452 



K14 
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.*^8LE3 

.flSLEH 

LA8LE5 

lCLK 

LF = 

IKS s 

LKSRV 

LKSTflTs 

LKVEC = 

LOflORSs 

LOOP 

^OCPO 

LOOP! 

L00P2 

L0OP3 

mtil = 

nPPHO = 

flAPHQOr 

nftPH03= 
rWPHOM= 

nAPHO|: 

fWHl = 
MflPHlO* 
MAPHlls 
f1ftPH12= 
l1fiPH13= 
HPPHm= 
nflPH15= 
MAPHlbs 
MftPH17= 
m>HZ = 
MAPH20S 
HAPH21= 
riftPH22= 
M«PH23= 
riftPH2M= 
MAPH25= 
f1APH2b= 
flAPH27= 
rifiPH3 = 
rirtPH30= 
f1«PH31= 
nAPH32= 
t1fiPH33= 
nAPH3Ss 
M«PH35= 
f1PPH3b= 
f«PH37= 
MAPHH = 

nam - 

fIfiPHfc = 
?'flPH7 = 



02H2SH 
026170 
030HOO 
032H02 
000012 
1775% 
032M7b 
1775% 

023bX 
024254 
026174 
030476 
177750 
170202 
170202 
170206 
170212 
170216 
170222 
170226 
170232 
170236 
170206 
170242 
170246 
170252 
170256 
170262 
170266 
170272 
170276 
170212 
170302 
170306 
170312 
170316 
170320 
170326 
170332 
170336 
170216 
170342 
170346 
170352 
170356 
170362 
170366 
170372 
170376 
170222 
170226 
170232 
170236 



59221 

6213t 

6S96« 

6920 

15151 

I511t 

6926 

19261 

16181 

16261 

2986 

58201 

5923t 

62161 

66101 

16301 

1869t 

1805t 

18071 

1809t 

18111 

1813t 

18151 

18171 

18191 

18711 

18211 

1823ft 

18251 

18271 

18291 

18311 

1833ft 

1835ft 

18731 

1837ft 

1839ft 

1841ft 

1843ft 

1845ft 

1847ft 

lB4gft 

1851ft 

1875ft 

1853ft 

1855ft 

1857ft 

1859ft 

1861ft 

1863ft 

1865ft 

1867ft 

1877ft 

i879« 

1881ft 

1883a 



6925ft 

7501 

6943ft 

5607* 

1925ft 

7919 

29B9ft 

6911 

6208 

6588 

6894 



1869 
1571 
1873 
1875 
1877 
1879 
1881 
1883 



7507 



6918 
5599* 

7026 
6929 



6928« 
6926* 

7907 
6939 



6950« 
6927* 



6958« 
7306 



7294 
7309* 



7310* 
7314* 



7315* 



7909 7922 7924 7933 
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L14 



".flPLO = 
flAPL0O= 
MAPLOls 
f1APL02= 
fm03s 
PIAPLOH* 
nAPL05= 

MAPLObs 
nAPL07s 

flAPLl = 
riAPLlOs 

rwPLUs 

MAPL13S 
NAPLlMs 
nAPL15= 
f1APLlb= 
MAPL17S 

f1APL2 = 
riAPL20s 
f1APL2l= 
f1APL22= 
HfiPL23= 
nAPL2Hs 
nAPL25= 
flAPL2fe= 
f1APL27= 
f1APL3 = 
MfiPL30= 
f1APL31= 
MAPL3ls 
HAPL33= 
f1APL3H= 
f1APL35= 
nAPL36= 
f1APL37= 
HAPL4 = 
MAPLS = 
riAPLB = 
f1APL7 = 

riEr€RR= 

fIfIRO = 

flMRl = 

f1MR2 = 

firiR3 = 

IWVEC = 

nsGi 

MSN = 

m = 

MULSHF 
nULTBL 
OFFSETS 
OUT 

OJTPTR 
O'JTTBL 



17C200 
170200 
170204 
170210 
170214 
170220 
170224 
170230 
170234 
17C204 
170240 

170254 
1702b0 
170264 
170270 
170274 
170210 
170300 
170304 
170310 
170314 
170320 
170324 
170330 
170334 
170214 
170340 
170344 
170350 
170354 
1703t»0 
170364 
170370 
170374 
170220 
170224 
170230 
170234 
177744 
177572 
177574 
17757b 
17251b 
000250 
037bi4 
170004 

00001b 
03451b 
001400 
001164 
032b0b 
00137b 
054532 



iSbSl 
1804t 
iSObl 

iBoei 
1810I 

1S12I 

1814i 

ISlbt 

18181 

1870i 

18201 

18221 

18241 

182bl 

18281 

18301 

18321 

18341 

1872S 

183bt 

18381 

18401 

18421 

18441 

184bl 

18481 

IBSOi 

187411 

18521 

18541 

185bl 

IBSBt 

IBbOt 

18b2i 

18b4t 

IBbbi 

187bl 

18781 

18801 

18821 

lb28l 

lb53t 

15541 

IbSSi 

IbSbi 

lb21l 

7b01 

18931 

4549 

1921t 

732bt 

20b0l 

18<3bi 

5812« 

20591 

2059 



1868 
1870 

1872 
1874 
187b 
1878 
1880 
1882 



7918 
lb57 
1558 
1559 
IbbO 



5428 



54bb* 5473« 547b* 



54b3« 5502* 
80351 



54b7« 5472« 5475« S508« 



3280 3354 4207 
4587 4700 



5498 
5519« 
423b 



3172 3241 

4577 4501 

4bbb 4bb8 
7bbb 
7d»7 

b947« b948 b951» b954» 5957 b9b0l 

732b» 7354* 7355* 735b* 73b3* 

732b 7bb9 7b84 90211 



5509* 5515* 55} 8* 5523* 



4241 4243 428b 433b 4338 



b9b8* b9b9 6972* b975* b978 



4509 



POPU-MB/BS/rO FPll-C OW-NOSTIC P«T 2 fttCYll 27i73c) 
DEFPBA.CnS CROSS REFEPENCE TABLE — USER SYfOOLS 



PC S5.0CC007 


1538t 


3083 


4631 


4660* 






4818« 


4835* 


4838* 


4855* 






5075* 


5089* 


5091* 


5104* 






5562 


5590 


5604* 


5605 






6283 




6317* 


6335 






6514* 


6530 


6552 


6569 






747S* 


7482* 


7489* 


7503* 


PCLK 


032432 


6915 


6933t 




PCLKST= 


172540 


I927i 


6913 


6938* 


6971* 


PIRO = 


177772 


iSOdl 


5374* 


5381* 


5387* 


PIROVEs 


000240 


1620t 


5370* 






PKSR^' 
PKVEC = 


032610 


6934 


6%4M 






000104 


1930C 


693M* 


6935* 




PRO = 


nooooo 


15411 








f-n = 
p^r = 


L00040 


1542t 








000100 


15431 








PR3 = 


000140 


15441 








PRH = 


000200 


1545i 








PR5 s 


000240 


15461 








PRb = 


000300 


15471 








PR7 = 


000340 


15481 


2990 


2992 


2994 


PS = 


177776 


ISOSt 


1506 






PSW = 


177776 


1506M 


5625* 


5628* 


7307 


PURVEC= 


000024 


16131 


2949* 


2950* 


7974* 


RESR£C= 


104406 


7231 


7283 


7667 


7884 


RE5VEC= 


0000 IC 


16081 


4677* 


5849* 


5860* 


RO =-/.000000 


1520i 


1528 


3050* 


3052 






3430 


3449* 


3455 


^'58 






3847 


3899* 


3906 


3'J08 






4093* 


4094* 


4095* 


4119* 






4129* 


4148* 


4150 


4152 






4478 


4661* 


4662* 


4663 






4933* 


4934 


4936 


4952* 






5435* 


5436* 


5437* 


5438* 






5448* 


5449* 


5450* 


5451* 






5656 


5671* 


5675* 


5677* 






5691 


5692 


5693 


5695 






5729 


5731* 


5732* 


5734* 






5754* 


5755 


5757 


5760 






5777 


5778* 


5779* 


5834* 






5974* 


5976 


5979 


6091* 






6289* 


6291* 


6292 


6294 






6626* 


6628 


6639* 


6641* 






6681* 


6683* 


6685 


6694* 






6744 


6745 


6748* 


6749* 






6776 


6787* 


6790* 


6791 






6831* 


6832* 


6835 


6836 






6881 


7018* 


7021 


7182* 






7261 


7262* 


7263* 


7273* 






74Q0 


7425* 


7449 


7450* 






7S33 


7555* 


7575 


7576* 






7613 


7615* 


7616 


7618 






770S* 


7803 


7813* 


7817 






7944* 


7945 


7946* 


7947* 


Rl sXOOOOQl 


15211 


1529 


4100* 


4123 






4444* 


5453* 


5455 


5458* 



MIH 

ei-0CT-7b 1M:54 PAGE 16j 



4679* 


4681* 


4697* 


•«72£* 


4758* 




478£» 


4794* 


48Cb* 


4858* 


4B93* 


4913* 


4944* 


4970* 


H383* 


5C04* 


5039* 


5057* 


5123* 


5146* 


5158* 


5178* 


5200* 


5222* 


5468* 


5555 


5559 


5852 


5862 


5873* 


5889* 


5904 


6219 


6236* 


6252* 


b2b8* 


6352 


6370 


6387 


6405 


6422 


6441* 


6458 




bH97« 




LQQQ* 


r UCl* 


1 us* 




7"; 1 u« 




' JOu* 




7505* 


7539* 


7556* 


7666* 


7675* 


7688* 


7rC7* 


7S95* 


9025 


6927 


6935 
















7308* 


7313* 
















7975* 


7994* 


8000* 


8021* 


8022* 










79661 


















5870* 


5886* 


5902* 


6216* 












3054 


3162* 


3163 


3235* 


3236 


3271* 


3272 


3421* 


3427 


3548* 


3549 


3552 


3783* 


3784 


3785 


3829* 


3844* 


38451 


3968* 


3970 


3971 


4087* 


4088* 


4089* 


4090* 


4091* 


4092it 


4120* 


4121* 


4122* 


4123* 


4124* 


4125* 


4126* 


4127* 


4128* 


4324* 


4358 


4375* 


4376* 


4377* 


4425* 


4446* 


4472* 


4475. 


4698* 


4699* 


4700 


4702 


4891* 


4907* 


4908 


4911 


492W 


4959* 


4960 


4962 


5127* 


5148* 


5242* 


5244 


5251* 


5252 


5439* 


5440* 


5441* 


5442* 


5443* 


5444* 


5445* 


5446* 


5447* 


5452* 


5455* 


5459* 


5562* 


5564 


5650* 


5651* 


5652 


5b55 


5678 


5679* 


5680* 


5681* 


5682* 


5685* 


5686 


5688 


5690 


5698 


5701 


5704 


5708 


5712 


5720* 


5721 


5723* 


5725 


5735* 


5736* 


5737* 


5743 


5746* 


5747* 


5748* 


5749 


5752 


5764* 


5765 


5769* 


5770* 


5771* 


5772* 


5773 


5774* 


5776* 


5837 


5839 


5935* 


5936 


5945* 


5948* 


S949 


5951 


5973* 


6092* 


6093 


6124* 


6127* 


6128 


6131 


6225* 


6226 


6229 


6428* 


6430* 


6431 


6433 


6612* 


6615 


6617* 


6619 


6624* 


6642 


6651* 


6653 


6655 


6666* 


6667* 


6669* 


6671 


6680* 


6697 


6699 


6710* 


6714 


6715 


6727* 


6730 


6731 


6741* 


6750 


6752 


6757* 


6758* 


6761* 


6762 


6771* 


6772* 


6775 


6801* 


6802* 


6803* 


6806* 


6807 


6818* 


682C* 


6822* 


6823 


6847* 


6852 


6854 


6865* 


6867* 


6869 


6870 


6879* 


6880* 


7184 


7185* 


7193* 


7200* 


7206* 


7228* 


7229* 


7230 


7260* 


7279* 


7280* 


7331* 


7335* 


7338* 


7339* 


7358* 


7371* 




7455 


7460 


7463* 


7516 


7S24* 


7528 


7529 


7531* 


7532* 


7577* 


7584* 


7585* 


7586* 


7587* 


7588* 


7589 


7594 


7597 


7621 


7625* 


7632* 


7642* 


7668* 


7673 


7684* 


7686 


7693 


7833 


7834 


7847* 


7874* 


7878. 


7888* 


7890* 


7892* 


7943 


7948* 


7949* 


7976 


7982* 


7984 


8020* 




4423* 


4438 


4128 


4151* 


4162 


4164 


4325* 


4379* 


4385* 


5459 


5672* 


5676* 


5768* 


5775* 


5937* 


5938 


5940 


6609* 



P0P11-45/S5/70 FPll-C DIAi;NOSTIC PflRT £ MftCYll 27(732) 
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N14 

21-0CT-7b 1W:54 PfiGE 134 



RIO 

Ri: 

R12 
R13 
R14 
R15 
R2 



R3 



R5 



=%000000 
='/.QQ000l 

:'/!000003 
:X000004 
:'/.000005 
:'^000002 



:v.000003 



P4 =*/.000004 



:-/.000005 



s'/.03000& 

R7 s'/.00Q007 
SflVREGs 104405 
SDPftRO= 172260 
SDPftRlr 172262 
SDPftR2= 172264 
S0PAR3= 172266 
S0PftR4= 172270 
SOPflRS= 172272 
SDPftR6= 172274 
SDPftR7= 172276 
SOPOROs 172220 
SOPDRls 172222 
50POR2= 172224 
S0PDR3= 172226 
S0PDR4S 172230 
SDPDR5= 172232 
SDPDR6= 172234 



6642 

718S 

72B2* 

7613t 

7870* 

15281 

15291 

15301 

1531t 

1532t 

1533t 

1522t 

6184* 

7340* 

7402 

7878* 

15231 

3613* 

4569* 

7051* 

7198 

7222* 

7761* 

7844* 

1524i 

4508* 

6064 

6176 

6341 

6575 

7199* 

7337* 

7768* 

152511 

7201* 

7360* 

7811* 

15261 

5323 

15271 

7181 

1741i 

1742i 

17431 

17441 

17451 

17461 

17471 

17481 

17191 

17201 

17211 

17221 

17231 

17241 

17251 



6655 

7195 

7332* 

7627 

7874 



1530 

6186* 

7341* 

7423* 

7893* 

1531 

3636* 

4593* 

7120 

7202* 

7223* 

7764* 

7873* 

1532 

4548* 

6076 

6182 

6358 

6618 

7205* 

7342 

7776* 

1533 

7207* 

7405 

7818* 

1534 

5333 

1538 

7255 



6671 

7202 

7336* 

7633 

7875* 



4323* 

6188 

7344* 

7805 

7894* 

3135* 

3661* 

5743* 

7121* 

7203* 

7224* 

7769* 

7886* 

3171* 

4576* 

6098 

6187 

6376 

6627 

7211* 

7351* 

7779* 

6607* 

7215* 

7420* 

7822* 

2937* 

5346 



6685 
7208 
7340 
7643 
7887* 



4387* 

6191 

7345 

7816* 

7978 

3149* 

3776* 

5814* 

7122 

7204* 

7225 

7770* 

7893 

3240* 

4600* 

6106 

6201 

6393 

6645 

7212* 

7353* 

7872* 

6807 

7221* 

7747 

7837 

2938* 



6699 6715 

7214* 7216 

7401 7424* 

7669* 768Q 

7889* 7891* 



5454* 

6613* 

7347* 

7820* 

8018* 

3222* 

3816* 

6170* 

7123* 

7205 

7267* 

7771 

7979 

3279* 

5923* 

6111 

6214* 

6411 

6658 

7213* 

7404 

7879* 

6810 

7270* 

7753* 

7843* 

2939 



7665 7869 7965* 



6731 6745 

7220* 7222 

7517 7554* 

7697 7704* 

7977 8019* 



6762 6776 6BB8* 

7264* 7265* 7266 

7596 7597* 7599 

7804 7817* 7813 



6892* 
7267 
7608* 
7822 



7184# 
7263* 
7612 
7846* 



5456* 
6614 
7348* 
7823 

3259* 

3932* 

6172 

7125* 

7208* 

7270 

7780* 

8017* 

3353* 

5946 

6116 

6215 

6429 

6670 

7219* 

7421* 

7980 

6814* 

7271* 

7755* 

7871* 

5283 



5457* 
6616 
7349 
7830* 

3319* 

4188* 

6608* 

7189* 

7209* 

7276 

7806 

4206* 

5956 

6136 

6228 

6447 

6679 

7225* 

7746 

8016* 

6849* 

7272* 

7757* 

7877* 

5295* 



5460* 
6654* 
7351 
7831* 

3338* 

4228* 

6823 

7190* 

7210* 

7373* 

7814* 

4235* 

5961 

6144 

6242 

6464 

6684 

7226* 

7748* 

6853* 

7273 

7758* 

7882* 

5296 



5678* 
6659* 
7354 
7832 

3371* 

4278* 

6870 

7191* 

7211 

7403 

7815* 

4240* 

5975 

6149 

6258 

6482 

6698 

7227* 

7749* 

6854 

7276* 

7759* 

7883 

5298 



5721 
6661 
7357* 
7837* 

3391* 

4328* 

6889* 

7192 

7216* 

7422* 

7829* 

4242* 

5986 

6151* 

6274 

6503 

7186* 

7230* 

7750* 

6884* 

7277* 

7760 

7981 

5307* 



5727 
7266* 
7358 
7845* 

3544* 

4470* 

S893* 

7195* 

7217* 

7745 

7832* 

4285* 

5998 

6153 

6290 

6520 

7187* 

7269* 

7751 

6687* 
7278* 
7778* 
8015* 
5308 



5723* 
7274* 
7359* 
7376* 

3568* 

4501* 

7048 

7196* 

7218* 

7754* 

7841* 

4335* 

6013 

6157 

6307 

6536 

7192* 

7275* 

7752* 

7188* 

7279 

7807 



5777* 
7281* 
7360 
7877 

3590* 

454C* 

7049* 

7197* 

7219 

7760* 

7842* 

4337* 

6026 

6163 

6323 

6558 

7198* 

7333* 

7766 

7194* 
7328* 
7809* 



5309* 5320* 



SDP0R7S 17, 

sipflFO« r 

SIPflRl* 1 

SIP«RH« 1 

5IP«R5» 1. 

SlPflOa 17 

SIfWs 17, 

SIPORO« 172 

SIPDRU 172202 

SIP0R2= 17220H 

SIPOre* 172212 
5IP0%= 172214 
5IP0R7S 17221b 
SIZEHIs I777fe2 
SIZElOs 1777&0 
SP ='/.30000b 




SPu = 177S72 
SRI = 177574 
Sfi2 = 177576 
SW s l72Slb 
5SP rXOOOCOb 
STftCK s 001100 

START 00H036 
STWTC 032312 
STEP X 001162 
STKLMTx 17777H 
SJPSTKs 0007Q0 
SUP 001136 



1726I 

l73Ci 

17311 

i732t 

17331 

l73Hf 

I735i 

17361 

17371 

17081 

17091 

17101 

17111 

17121 

17131 

17141 

17151 

16391 

16371 

15341 

3344 

4234 

4788 

5064 

5262 

5378 

5500 

5879 

7065 

7234# 

7378 

7418* 

7464i 

7517* 

7602* 

7690 

7780 

7829 

7901* 

7984* 

8012 

16571 

16581 

16591 

16601 

15361 

14991 

5404 

1943 

6882^ 

15011 
19811 

4070 
7070 



1500 
5406 
29351 
69081 



2961* 

4115 

7076 



B15 



1535 


15X 


1537 


294l# 


2959* 


2%9* 


2971 


3143 


3167 
3800 


3239 


3278 


3325 


3379 


3397 


3551* 


3574* 


35%* 


3619* 


3642* 


3667* 


3850 


3943 


4194 


4284 


4334 


4477 


4507 


4547 


4575 


4599 


4643 


4690 


4731 


4764 


4776 


4800 


4812 


4825 


4844 


4863 


4890 


4925 


4951 


4977 


4990 


5012 


504b 


5C»1 


50% 


5110 


5131 


5152 


5164 


5181 


51% 


5203 


5229 


5248 


5255* 


5282* 


5300* 


5321 


5325* 


5332* 


5334* 


5345* 


5352* 


5353* 


5354 


5355* 


5371* 


5380* 


5386* 


5391* 


5393* 


5395 


5397 


5399* 


5402 


5404* 


5406* 


5430* 


5477 


5504* 


5516 


5520 


5522* 


5525* 


5551 


5557 


5569 


5606 


5819* 


5858 


5868 


5895 


5910 


6589 


6590 


6917* 


7006* 


7013* 


7048* 


7051 


7059* 


7062 


7064 


7094 


7095 


7099* 


7120* 


7125 


7133 


7153* 


7156* 


7182 


7183* 


7232* 


7233* 


7256 


7257* 


7260 


7284* 


7285* 


7286* 


72%* 


7306* 


7307* 


7312 


7313 


7314 


7400* 


7401* 


7402* 


7403* 


7404* 


7405* 


7406* 


7407* 


7408* 


7409* 


7416* 


7417* 


7419* 


7420 


7421 


7422 


7423 


7424 


7425 


7449* 


7450 


7460* 


7462 


7463 


7466 


7468 


7470 


7476 
7537* 


7478* 


7480* 


7488* 


7492 


74% 


7497 


7501 


7516* 


7^ 


7525* 


7536 


7538* 


7548 


7549* 


7554 


7555 


7575* 


7580* 


7S%* 


7605* 


7608 


7612* 


7627* 


7636 


7646 


7660 


7674* 


7676* 


7677 


7687* 


7689* 


7704 


7705 


7737* 


7738 


7739 


7740* 


774S* 


7746* 


7747* 


7753 


7778 


7779 


7781* 


7782* 


7803* 


7804* 


7B05* 


7806* 


7807* 


7808* 


7809 


7812* 


7825 


7827* 


7839 


7841 
7915* 


7843 


7844 


7845 


7846 


7847 


7849* 


7850* 


7870 


7883* 


7900 


7914 


7929 


7930* 


7943* 


7944 


7976* 


7977* 


7978* 


7979* 


7980* 


7981* 


7%5* 


7986* 


7987* 


7988* 


7990* 


7992* 


7993 


8001* 


8006 


8008 


8010 


8011 


8013 


8014 


8015 


6016 


8017 


8018 


8019 


8020 


8025* 









1501 
5430 



2%3 
4344 
7083 



1502 
5504 



2967* 

4433 

7118 



2941 
5522 



2975* 

5432 

7123 



5282 
5525 



3147 
5495 
7129 



5300 
5819 



3219 
5716 
7136 



5309 
6917 



3256 

6957* 

7148 



5325 
7296 



3491 

6978* 

7151 



5334 
7901 



3510 
7046 



5345 
7915 



3712 
7049 



5355 
7930 



3731 
7054 



5399 



3821 
7068 



•5 5E 



re - 



CIS 



AONOSTIC PfiPT c flACYil 27(722) 2l-0CT-7b lH:ff« PACE 186 



:^:SS REFERENCE TABLE USER SYTOOLS 



SMC : 
SUOO = 

SWCl s 
SU02 3 
5«33 = 

= 

S^Db - 
EWC" = 
= 

5WC<3 = 
5i*i = 

s;4iO = 
syi: = 
5*.:2 = 

5W13 = 

SWIH = 

SU15 = 

5W2 = 

5U3 = 

5iW = 

SU5 = 

S«b = 

5U7 = 

sue s 

SYSTIO= 

TBITVEs 

TEMP 

TICKS 

TIMES 

TkVEC s 

TPVEC s 

^RAPVEs 

TRTVECs 

TSTl 

TSTIO 

TSTU 

TST12 

T5T13 

TSTIM 

T5T15 

TSTlb 

T5T17 

TST2 

TST20 

T5T21 

TST22 

TST23 

TST2M 

TST2S 

TS^3 
TST30 



0CCi7& 
QOOOOl 
000001 
000002 
000C?04 
000010 



000100 

oocaoc 

000400 
OOlOOO 
0X002 
00200) 
004000 
OIOOOD 
Q2000G 
040000 
100000 
000004 
OCCOlO 
000020 
000040 
OOOIX 
000200 
000400 
001000 
177764 
0OQ014 
034750 
001366 
001370 
000060 
000064 
000034 
000014 
004522 
006622 
006734 
M7144 
010166 
010402 
010454 
010632 
011052 
00%52 
011174 
011306 
011422 
011636 
012034 
012512 
012646 
013442 
004770 
014120 



19401 

15761 

lS66t 

:565t 

15641 

15631 

1562t 

1561t 

15601 

ISSSi 

15581 

15571 

I575i 

15561 

15551 

15541 

15531 

1552t 

15511 

15741 

I573t 

15721 

15711 

15701 
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3231 
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3705 


3724 
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4327 


4412 


4427 
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4793 


4805 


4817 


4834 




5145 
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5588 
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b082 
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11 


18841 






SPACE 


1884* 








STARS 


11 


18841 


1947 


1958 
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4314 


4392 


4408 



L15 



2 «AC"t:1 27 C 732 : 21-0CT-7b 14:54 PAGE 198 



NACRO NAMES 










c 1 in 
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5140 
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5339 
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5859 
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b408 
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b452 


8481 
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b519 
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b533 


b534 


6535 


b591 


bb21 


8830 


bb35 


bb44 


bb48 


b723 


b733 


8738 


b747 


b754 


b7b4 


b838 


b844 
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88b2 
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44b3 
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5b23 
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3370 
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3485 
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3819 
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3931 


3%5 


4005 


405b 


ucnn 


UCCQ 
^3DD 


4592 


4b28 


4b59 


4b78 


4854 


4882 


4917 


4943 


49b9 


4982 


5243 


5259 


5292 


5305 


5317 


5330 


5b83 


5927 


5943 


5954 


59b8 


5981 


Oi<9~ 


C>1U7 


DAD V 


8180 


6193 


b217 


DJS<3 


D~UU 
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b43b 


b4S3 
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8b49 


8884 


8877 
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b708 


8724 
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3401 


3428 
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4447 
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5572 
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2915 


2917 


c9c4 
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3214 


3254 


3298 


3310 


3332 


3365 


3519 


3530 


3582 


3584 


3b07 


3630 


3803 


3810 


3853 


3880 


3883 


3890 


4132 


4139 


4143 


41b8 


417b 


4180 


4420 


4452 


44b0 


4524 


4534 


4583 



5190 


5208 


5228 


5234 


5238 


5400 


5405 


5409 


5478 


5517 


5841 


5845 


5855 


5858 


5857 


5892 


5893 


5894 
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5901 


5992 


6004 


8019 


8032 


8089 


6222 


6c23 


8224 


8231 


8239 


6279 


8288 


8287 
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8340 


6347 


6355 


6358 


8357 


6409 


8410 


8417 
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8428 


8479 


6480 


6481 


8437 


8500 


6542 


6555 


6558 


6557 


6564 


6857 


6863 


6873 


8678 


6887 
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8793 


6798 


7906 


7908 


7921 


7923 
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3533 


3750 


3773 


3813 
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4622 
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4878 


5001 
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5889 
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3811 
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5582 
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3835 


4101 
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5485 
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6005 
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6297 
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6509 
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656b 
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8755 
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3846 
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4701 
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3883 

4992 
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14371 
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5620 


5634 
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5739 


5832 
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5919 


6034 
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6054 
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6941 
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7032 
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7236 


7254 
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7384 
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7565 
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7792 
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7897 
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9017 


9018 


9019 
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7626 
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3279 
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4235 
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3203 
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4524 


4612 


4646 


4705 


5112 


5166 


5210 


5269 


5358 


5411 


5482 


5527 


5576 


5615 


5634 


5661 


5795 


i994 


1995 


1996 


1997 


1998 


1999 


2000 














2002 


2003 


2004 


2005 


2006 


2007 


2008 








3773 
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4142 


4179 
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5367 
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3794 
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5501 
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3511 
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3737 


3757 
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3939 
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4201 
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4515 


4558 
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6105 
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6165 
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6309 


6325 
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b432 
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6547 
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6620 
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6837 


6841 


6855 
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7069 


7071 


7073 


7077 
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7127 


7130 


7152 


7155 


7330 


7350 


7523 


7543 


7545 
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7595 
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7b00 
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7bl7 


7620 


7b5b 


7903 


7917 




















7622 


7774 


7836 


7880 
















3328 


3347 


3357 


3557 


3577 
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3b22 


3b45 
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3844 


4197 
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4441 
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4933 
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3623 
4210 
4362 
4599 
4800 
4977 
5137 
5264 
5551 
5879 
6308 
6674 
6826 

7074 

4009 

3451 
4747 
6342 
6839 



622: 
6473 
7079 
7639 

3343 
3756 
4193 
4748 
5009 
56% 
6078 
6560 



6238 
6493 
7082 
7649 

3376 
3831 
4233 
4761 
5043 
5699 
6089 
6577 



6254 
6499 
7147 
7658 

33% 
3837 
4283 
4773 
5061 
5702 
6104 
6703 



6270 
6516 
7295 
76% 

3424 
3871 
4333 
4785 
507B 
5705 
6118 
6719 



6285 
6532 
7302 
7741 

3452 
3877 
4416 
4797 
5093 
5709 
6142 
6735 



6303 
6549 
7334 
7756 

3499 
3901 
4431 
4809 
5107 
5713 
6155 
6766 



6319 
6554 
7352 
7777 

3508 
3938 
4476 
4822 
5128 
5818 
6174 
6780 



6337 
6571 
7448 
7921 

3550 
3979 
4506 
4840 
5149 
5827 
6199 
6840 



6354 
6915 
7474 
7838 

3573 
3984 
4546 
4842 
5161 
5913 
6343 
6858 



6372 
692C 
7484 
7895 

3595 

4860 
5190 
5%3 
6360 
6874 



3177 


Jl'9 


jcHb 






3650 


3obl 


JOS/ 






3%e 






Jri(9 


unt ^ 


4090 


iinoo 
4U9j 


unoii 


unoc 


una? 


4319 


4jce 


IIUI t 

4*lil 


UU39 


uu&c 


48c8 


ilOLA? 

'»847 


UQC7 


uanc 




5475 


CU7C 


cei c 




sal's 


coo? 






CQC7 


CQ7fl 


b47j 




bale 


osid 




DOlJ 


C03f1 


couo 

DOfB 


DdSJ 


ODO~ 


7017 


7081 


70% 


7121 


7308 


7905 


8002 






7842 


7499 


7551 


7552 


7553 


5^ 


5807 


5809 


5801 


6058 


3094 


3362 


3751 


3753 


3759 


5%5 


6060 


6099 


6169 


6195 






Ji~J 






von 






jj~ • 


WW <0 


3646 


3671 


3785 


3800 


3645 


4234 


4247 


4251 


4257 


4263 


4364 


4477 


4478 


4488 


4490 


4605 


4643 


4663 


4668 


4671 


4812 


4825 


4644 


4863 


4690 


4990 


5012 


5015 


5021 


5025 


5152 


5164 


5161 


5163 


5187 


5285 


529o 


5310 


5321 


5336 


5557 


5559 


5569 


5571 


5606 


5881 


5695 


5897 


5910 


5932 


6324 


6431 


6448 


6483 


6504 


6685 


66P^ 


6699 


6715 


6731 


6636 


68i.4 


6670 


6661 


6944 


7141 


7451 


7466 


7466 


7476 


4022 


4060 


4065 


4105 


4110 


3488 


3507 


3755 


3793 


3830 


5592 


5609 


5826 


5912 


6014 


6359 


6377 


6394 


6412 


6422 


6857 


6673 









3429 


3484 


3534 


3536 


3537 


3676 


3702 


3703 


3704 


3775 


4014 


4015 


4045 


40% 


4049 


4096 


4099 


4100 


4145 


4185 


4466 


4467 


4484 


4485 


4486 


4931 


4%7 


5018 


5381 


5387 


5523 


5567 


5600 


5628 


5650 


6009 


6031 


6124 


6184 


6214 


6600 


6607 


6609 


6662 


6711 


6888 


6893 


6950 


1951 


6952 


7333 


7337 


7353 


7576 


7670 


3791 


3834 


3904 


3941 


4147 


6266 


6385 


6526 


6545 


6567 



3182 
3379 
3850 
4267 
4507 
4687 
48% 
5030 
51% 
5348 
5629 
5938 
6521 
6745 
6%5 

7497 

4638 

3636 
6065 
6465 



3164 
3382 
3906 
4284 
4514 
4690 
48% 
5046 
5203 
5376 
5652 
5949 
6565 
6750 
7064 

7501 

5695 

3670 
6077 
6537 



3189 
3397 
3943 
4294 
4516 
4700 
4902 
5046 
5205 
53% 
5721 
6128 
6589 
6762 
7086 

7520 

56% 

3676 
6088 
6559 



3193 
3400 
3971 
4334 
4547 
4731 
4925 
5064 
5229 
5397 
5725 
6188 
6619 
6776 
7158 

7616 

5701 

3900 
6103 
6576 



3239 
3455 
4152 
4342 
4557 
4733 
4928 
5081 
5231 
5407 
5752 
6205 
6626 
6791 
7312 

7621 

5704 

3937 
6117 
6702 



CEFPBfl.CfiB 



•c F=::-: ::p:;n:£ti: papt 

:«JOSS P£FEJ?£NC£ TfiSLE 



. 'Si 



DECS 

ENT 
I HftLT 

i :nc 

J** 

:£9 



-DCLF 



^EXP 
.OF 



Loue 

flOOO 
flODF 
*1CV 



7MS0 

4150 

:5C3 

193U 

2978 

7b32 

3-495 

1504 

1943 

7583 

4b£>0 

4970 

7021 

479£> 

B197 

53:9 

bl72 

3547 

4544 

5b93 

4886 

3C12 

3752 

4724 

Sb05 

&C22 

bibb 

b548 

3014 

3447 

4149 

4783 

5090 

593b 

b02b 

bl44 

6228 

c351 

b482 

bb25 

b743 

313b 

3817 

3970 

3754 

2937 

29b 1 

3009 

3135 

3230 

3319 

341b 

3532 

3580 



4379 
7"t83 
45^ 

7150 
•^348 
7b42 
3716 

5555 
7700 
4679 
4963 
7138 
5904 
b5b9 
5346 

3571 
4572 
5707 
4921 
3013 
3781 
4760 
5b4b 
b023 
blb8 
b550 
3051 
354b 
4190 
4795 
5105 
5946 
6062 
6149 
6235 
b358 
b4% 
bb27 
b7bO 
3150 
3933 
4006 
3784 
2941 
2962 
3010 
3137 
3231 
3336 
3430 
3533 
3581 



-^387 
7762 
45W5 
4232 

7160 
4437 
7768 
6947 

5568 
7907 
4697 
5004 
7144 

6869 
5688 

3593 
4596 
5711 
4947 
3048 
3782 
4884 
5647 
6061 
6183 
6695 
3082 
3570 
4230 
4807 
5126 
5947 
6064 
6152 
6242 
6369 
6503 
6640 
6774 
3223 
4189 
4059 
3828 
2943 
2%7 
3027 
3149 
3240 
3337 
3442 
3535 
3587 



4445 
7773 
4573 
4282 

7447 
6914 
7776 
6966 

5780 
7909 
4722 
5039 
7456 



t ' 1 -7 
- PEfWflNEN' SYMBOLS 

6996 /564 78-'9 



'-7 b 



01b 

14:54 



4597 
4332 



4631 
4414 



7995 8028 

6919 6943 

7820 7882 

7092 7126 

6208 6588 

7922 7924 

4758 4770 

5057 5075 

7475 7462 



4429 


5179 


5201 


5825 


b:i5 


fc-»53 








b9b4 
8003 
7503 


b994 


7087 


7132 


7299 


7346 


7356 


7550 


7625 


b894 
7933 
4782 
5069 
7489 


b911 


b921 


b929 


6939 


6953 


6974 


7026 


7305 


4794 
5104 
7539 


4e0b 
5123 
7bbfi 


4818 
514b 
7675 


4835 
5158 
7688 


4855 
5178 


4883 
5200 


4918 
5222 


4944 
5604 



6552 


6652 














3616 


3639 


3bb4 


3707 


3726 


3967 


3969 


4007 


4630 


4772 


4784 


5073 


5087 


5102 


5b74 


5686 










7000 


7QQt 


ouub 


onno 

DUUo 


5008 


5333 


bl53 


6530 


6635 


7376 




3394 


3138 


3159 


3232 


3268 


3322 


3341 


3374 


3820 


3868 


3895 


38% 


3935 


4191 


4231 


4281 


4919 


4945 


4971 


4984 


5006 


5040 


5058 


5125 


5648 


5817 


5823 


5824 


5861 


5872 


5959 


5970 


6063 


6072 


b073 


6084 


6085 


6100 


bll2 


6113 


6333 


6350 


b3b8 


6387 


6403 


6420 


b439 


6456 


6712 


6728 


b742 


6759 


6773 


6766 


b804 


6819 


3139 


3151 


3156 


3224 


3228 


3261 


32b5 


3321 


3592 


3615 


3638 


3663 


3706 


3778 


3825 


3827 


42aJ 


4330 


4410 


4473 


4503 


4543 


4571 


4595 


4820 


4837 


4857 


4885 


4920 


4946 


4972 


4985 


5147 


5159 


5193 


5283 


5294 


5510 


5b2b 


5816 


5956 


5959 


5%1 


5971 


5975 


5984 


598b 


5996 


6074 


6076 


6087 


6098 


6101 


6106 


bin 


6114 


6157 


6163 


6171 


6176 


6182 


618S 


6187 


61% 


6251 


6258 


6267 


6274 


6282 


6290 


6300 


6307 


6376 


6386 


6393 


6404 


6411 


6421 


6429 


6440 


6513 


6520 


6529 


6536 


6551 


6556 


6568 


6575 


6645 


6652 


6658 


6668 


6670 


6679 


6662 


6684 


6789 


6805 


6621 


6834 


6851 


6668 


7045 


7122 


3260 


3320 


3339 


3372 


3392 


3545 


3569 


3591 


4229 


4279 


4329 


4471 


4502 


4541 


4570 


4594 


4104 
3869 


3898 


3936 


5042 


5862 


6025 


6352 


6714 


2944 


2945 


2946 


2947 


2948 


2949 


2950 


2951 


2968 


2969 


2971 


2975 


2986 


2988 


2989 


2990 


3033 


3046 


3047 


3050 


3066 


3079 


3080 


3099 


3152 


3157 


3158 


3171 


3176 


3178 


3216 


3217 


3245 


3258 


3259 


3267 


3279 


3264 


3285 


3312 


3338 


3353 


3368 


3369 


3370 


3371 


3388 


3389 


3443 


3444 


3445 


3457 


3458 


3479 


3480 


3483 


3538 


3539 


3542 


3543 


3544 


3548 


3551 


3565 


3588 


3589 


3590 


3596 


3603 


3604 


3610 


3611 



4058 
5688 
8010 

3418 
4331 
5176 
5983 
6125 
6474 

3340 
3864 
4629 
5007 
5822 
5998 
6116 
6201 
6316 
6447 
6614 
66% 
7375 
3614 
5815 



4103 
5690 
8011 

3446 
4413 
5194 
5995 
6137 
6492 

3373 
3897 
4726 
5041 
5836 
6011 
6126 
6215 
6323 
6457 
bbl5 
bb% 
7983 
3b37 
7050 



4474 
5691 
6012 

34% 
4428 
5197 
6007 
6138 
6494 

3393 
3934 
4759 
5059 
5851 
6013 
6136 
6216 
6334 
6464 
6616 
6713 
8005 
3662 
7124 



2955 


2956 


2959 


2991 


2992 


2993 


3130 


3131 


3133 


3218 


3221 


^22 


3315 


3316 


1317 


3390 


3391 


3414 


3485 


3502 


3503 


3566 


3517 


3568 


3612 


3613 


3619 



4504 
5692 
8013 

3505 
4723 
5590 
6010 
6150 
6511 

3419 
4006 
4771 
5076 
5928 
6024 
6139 
6219 
6341 
6475 
6618 
6729 
8014 
3777 
7374 



2%: 

2S9V 

'l- 

23ie 

j504 
3574 
3625 



ElE) 



=:p:i-45 == ^^i:-: diagnostic PAPT £ rWCVll 2?''732) E1-0CT-76 m:54 page 2D3 
^EfRBA.Ca :«50S5 REFERENCE TABLE — PERHflTCNT SITBOLS 



3b37 3633 3&3M 3b35 

37C1 3705 3723 372H 

3913 381M 381& 3818 

3893 389H 3908 3909 

39t0 3%: 396M 3965 

"lOiS MC19 4020 4021 

•♦092 4095 4101 HI 19 

-»ie7 4188 4199 M20& 

4276 4277 4278 4285 

433& 4337 4351 4357 

4421 4423 4424 4425 

-•499 4500 4501 4508 

457fc HF.'iC 4591 4592 

4655 4&C9 4551 Hbbb 

4739 4758 4757 4768 

4834 4836 4848 4853 

4916 4917 4930 4936 

5001 5005 5017 5023 

5074 5085 5088 5100 

5174 5175 5177 5185 

5241 5242 5243 524H 

5298 5299 5300 5306 

5344 5345 5350 5352 

5388 5389 5390 5391 

5438 5439 5440 5441 

5454 5455 5457 5458 

5502 5503 5504 5505 

5546 5547 5548 5549 

5586 5588 5598 5599 

5669 5671 5672 5677 

5737 5743 5749 5764 

5814 5819 5820 5834 

5925 5927 5935 5940 

6006 6008 6018 6021 

6148 6151 6162 6170 

6246 6249 6261 6262 

6315 6326 6327 6330 

6416 6419 6433 6434 

6507 6510 6523 6524 

6603 6604 6605 6606 

6650 6651 6661 6665 

6725 6726 6727 6740 

67% 6797 6800 6801 

6864 6865 6867 6877 

6935 6936 6937 6938 

7052 7053 7059 7060 

7128 7133 7153 7156 

7216 7222 7232 7233 

7^4 7285 7286 7293 

7331 7332 7335 7336 

7405 7406 7407 7408 

7449 7450 7455 7463 

7555 7575 7580 7589 

7636 7643 7646 7660 

7746 7747 7753 7760 

7309 7814 7817 7837 



3636 J642 

37H9 3750 

3819 3840 

3926 3927 

3968 3974 

40M2 40M3 

4141 41H2 

4212 4225 

4316 4317 

4370 4372 

4M26 4427 

4513 4536 

459.'' 4600 

4667 4677 

4769 4780 

4854 4856 

4937 4942 

5027 5032 

5103 5il9 

5189 5192 

5255 5256 

5308 5309 

5354 5355 

5399 5402 

5442 5443 

5459 5461 

5506 5507 

5552 5553 

5601 5622 

5678 5679 

5768 5769 

5849 5860 

5941 5944 

6056 6071 

6181 6190 

6265 6266 

6331 6346 

6437 6450 

6527 6540 

6608 6611 

6666 6667 

6741 6752 

6814 6817 

6879 6887 

6946 6957 

7062 7065 

7182 7184 

7234 7256 

7296 7306 

7340 7351 

7409 7416 

7478 7516 

7594 75% 

7668 7669 

7778 7779 

7843 7844 



3648 3649 

3772 3773 

3847 3848 

3928 3930 

3977 3999 

4044 4047 

414H 4146 

4226 4227 

4318 4320 

4374 4382 

4462 4%3 

4537 4540 

4621 4622 

4678 4696 

4781 4792 

4866 4877 

4943 4956 

5037 5038 

5120 5124 

5198 5199 

5258 5259 

5312 5318 

5366 5367 

5403 5404 

5445 5446 

5462 5463 

5509 5522 

5554 5562 

5623 5624 

5680 5681 

5770 5771 

5870 5883 

5951 5952 

6083 6093 

6191 6194 

6278 6281 

63M9 6362 

6451 6454 

6544 6566 

6612 6613 

6678 6680 

6753 6756 

6818 6830 

6889 6892 

6958 6%7 

7078 7090 

7185 7186 

7260 7261 

7307 7309 

7371 7372 

7417 7418 

7517 7524 

7597 7602 

7674 7677 

7780 7781 

7845 7846 



3658 3659 

3774 3776 

3862 3863 

3931 3932 

4000 4001 

4048 4051 

4148 4164 

4228 4235 

4321 4323 

4383 4384 

4464 4468 

4542 4548 

4623 4624 

4702 4715 

4793 4804 

4878 4881 

4962 4%3 

5050 5055 

5135 5139 

5207 5220 

5266 5277 

5323 5324 

5369 5370 

5406 5425 

5447 5448 

5464 5465 

5525 5539 

5564 5566 

5625 5641 

5682 5683 

5772 5776 

5884 5886 

5955 5961 

6094 6097 

6212 6216 

6294 6295 

6366 6367 

6455 6469 

6579 6583 

6623 6624 

6681 6692 

6757 6770 

6831 6832 

6908 6912 

6978 6999 

7091 7094 

7188 7189 

7264 7266 

7310 7313 

7373 7379 

7419 7420 

7528 7533 

7605 7608 

7684 7687 

7782 7803 

7847 7849 



3663 3661 

3779 3780 

3866 3867 

3955 3956 

4002 4003 

4052 4C56 

4165 4178 

4240 4242 

4324 4325 

4385 4386 

4469 4470 

4556 4566 

4625 4626 

4716 4719 

4805 4816 

4882 4893 

4968 4%9 

5056 5068 

5144 5145 

5221 5223 

5278 5279 

5325 5331 

5371 5372 

5426 5427 

5449 5450 

5466 5467 

5540 5541 

5567 5573 

5642 5649 

5685 5720 

5777 5799 

5899 5900 

5979 5982 

6110 6123 

6217 6229 

6298 6299 

6381 6384 

6472 6485 

6590 6595 

6633 6634 

6693 6694 

b771 6772 

6843 6846 

6916 6917 

7006 7013 

7095 7098 

7195 7201 

7267 7268 

7314 7315 

7400 7401 

7421 7422 

7534 7536 

7612 7613 

7690 7704 

7804 7805 

7850 7870 



36b7 3674 3fe=S 

3793 3796 3812 

3874 3880 3692 

3957 3953 3959 

4004 4005 4012 

4087 4088 4091 

4179 4184 4186 

4250 4265 4275 

4326 4327 4328 

4408 4409 4412 

4472 4487 4498 

4567 4568 4569 

4627 4628 4654 

4720 4721 4"35 

4817 4619 ^333 

4894 49C4 4911 

4981 ' 4982 5CX 

5069 5070 5071 

5156 5157 5173 

5227 5233 5237 

5282 5287 5293 

5332 5334 5338 

5374 5380 5386 

5430 5435 5437 

5451 5452 5453 

5493 5494 5497 

5542 5544 5545 

5583 5584 5585 

5654 5655 5668 

5734 5735 5736 

5800 5802 5813 

5902 5915 5921 

5991 5994 6003 

6130 6131 6135 

6230 6233 6245 

6310 6311 6314 

6397 6401 6402 

6486 6489 6506 

6597 6601 6602 

6637 6638 6639 

6705 6709 6710 

6783 6786 6787 

6847 6849 6861 

6926 6927 6934 

7018 7048 7051 

7099 7120 7125 

7202 7208 7215 

7269 7270 7276 

7326 7327 7328 

7402 7403 7404 

7423 7424 7425 

7538 7548 7554 

7615 7627 7633 

7705 7737 7745 

7806 7807 7808 

7871 78'2 7873 



:e'=2-.:-s i^zsi refesenc 





7B7H 


7a7f 


7978 




7QH4 


79S8 


7974 




BiiS 


801b 


8C17 




2954 
7225 
74feO 
7751 


3b99 


b929 


7211 
7488 
7752 


7212 
749b 
7771 


^JLD 


3549 


3572 


3594 


fTjLF 


3015 


3052 


3083 


4973 


b012 


b335 


NEC 


5747 


7749 


7811 


NEiF 


4821 


4838 


54b8 


NOP 


S225 


524b 


5377 


RESET 


7020 






ROL 


4074 
7759 


4075 
77b 1 


407b 


ROLB 


4077 


4083 


4124 


ROR 

PORS 

Rfl 


4443 


4444 


7887 


4442 






b959 


b979 


7100 


RTS 


731b 


73b4 


7380 
7287 


RTT 


2970 


7235 


5E"^ 


3725 


39bb 


4057 


SETF 


5810 


5929 


b059 


5ETI 


5930 






SOB 


444b 


545b 


54b0 


SPL 


5373 


537b 


5b03 


STflO 


3173 


3242 


3281 


STCOF 


5077 


5091 


510b 


5TCF0 


52b0 


bl40 


b514 


STCFI 


5127 


5148 


51b0 


S^D 


355b 


357b 


3598 




4511 


4551 


4579 




798/ 


7988 


7990 


S'EXP 


5335 


5b51 


5873 


STF 


3020 


302b 


30b 1 




3788 


3795 


3833 




4418 


4448 


4725 




bObi 


b08Q 


bl02 




b398 


b4lS 


b441 




b87b 






STFPS 


301b 
5284 
7982 


3053 
S296 


3089 
5b27 


5T0Q 


31b8 


332b 


3345 




4481 


4510 


4550 


STST 


4bb2 


4b81 


4b99 




5948 


b252 


bb2b 


SJB 


5353 


574b 


7134 


SUBF 


498b 


b075 


b405 




5750 






TRftP 


7951 


79b 1 


7%2 


^ST 


29bb 


2987 


3191 


4b07 


482b 


4845 




b913 


b918 


70bl 




7Dlb 


7b97 


77bb 



i: ?AFT 
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27(732) 
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~ PERr.flf€NT SYIfBCLS 


7893 


7903 


790: 


7904 


7975 


797b 


7977 


7978 


8018 


9Cl9 


8020 


8021 


b954 


b975 


7049 


7093 


7213 


7219 


7225 


722b 


7511 


7512 


7514 


7573 


7812 


7815 


7829 


7832 


3b 17 


2b40 


3bb5 


3708 


3140 


31b0 


3233 


32b9 


bb97 








5997 


b317 


bb83 




5394 


5470 


5471 


5513 


4080 


4081 


4082 


4120 


4129 








7888 


7889 


7890 


7891 


71b2 


7410 


742b 


74b5 


7505 


7556 


7707 


7885 


4102 


5072 


508b 


5101 


5b7b 


5775 


7194 


7207 


b925 


b933 






3355 


4237 


4287 




b822 








5320 


5347 


5889 


blBb 


3b21 


3b44 


3bb9 


3981 


4b03 


4b41 


5b08 


5b75 


7992 


8007 


8009 




bl27 


b47b 


b790 




3093 


31b9 


3174 


3243 


3839 


3873 


3879 


3903 


4901 


4927 


4953 


5014 


bl07 


bl20 


bl45 


bl58 


b4b8 


b541 


b5b2 


btbJ 


31b2 


3235 


3271 


3421 


5838 


5931 


5937 




3380 


3398 


35E5 


3575 


4578 


4b02 






473c 


489? 


5020 


5017 


7931 








7531 


7818 






b730 








79b3 


79b4 


79b5 


79bb 


319b 


3358 


33b0 


3427 


48b4 


4908 


5428 


5498 


7085 


7148 


7154 


7294 


7823 


7833 


7902 


791b 



Fib 



14:54 


PAGE 


£04 




7914 


7915 


7919 


7919 


7979 


7983 


7981 


799'^ 


8022 


8025 






7097 


7123 


7135 


7143 


7227 


7230 


7273 


7279 


7b73 


7b8b 


7738 


7739 


7841 


7877 


7Ttb 




3727 








3323 


3342 


3375 


3395 


5514 


b048 


b049 


7022 


Li f 9 f 

4121 


4122 


41e5 


4icb 


7892 








7783 


7851 


8027 




7949 








Eb73 


5803 


b057 




7221 


7275 


7282 




b497 


b80b 






398b 


401b 


4025 


40b3 


5b87 


5b89 


5728 


5759 


3282 


3327 


334b 


335b 


3940 


4155 


U 1 QC 
41*30 




5591 


5829 


591b 


59bb 


bl59 


bl77 


bl78 


b202 


bSoO 


brUb 


brcc 




3449 


3329 




Li 1 C 1 


b091 


b225 


b23b 


b289 


3597 


3b20 


3b43 


3bb8 


5132 


5182 


5204 


5230 


79b7 


79b8 






3789 


415b 


4158 


421b 


5543 


5b5b 


5729 


5842 


7297 


7342 


74b2 


7470 


7945 









7920 
7993 


7929 
7994 


7930 
BDOC 


7942 
8C01 


f lof 
7280 
7742 


r ilC 

7345 
7743 


7348 
7744 


71 QQ 

f ITS 

Z35H 

7748 


3420 


3448 


3»*S7 


3S0b 


7023 


702H 


9012 


9C13 


4127 


7755 


7757 


7755 


40b8 
57b 1 


4108 
5774 


4113 
7985 


4482 
798b 


3381 

tCJO 

5990 
bcUd 
b7bl 


3399 

U9UC 

b002 
b782 


3422 

U7PP 

b017 

DJOJ 

b842 


3758 
b030 

libd 


4891 

D~CO 


492b 

DDI' 


4952 


5013 

Or lO 


4195 


4208 


4244 


4339 


52b3 


5307 


5558 


5570 


4254 
597b 
7492 


4292 
b275 
752b 


4494 
bb4b 
7544 


4519 
b909 
754b 
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TS'B 

TSTF 

UAIT 

XOR 

.ABS 

.ASCII 

.fiSCIZ 



B^KB 
.BwKU 



.D5ABL 
.ENABL 
.END 
.ENDC 



3154 
6955 
3017 
7311 
4123 
1H37 
2012 
B827 
2011 
BOBS 
B214 
8307 
S^IS 
8530 
8631 
3731 
B63B 
8943 
2052 
2051 
1%5 
2069 
2114 
7145 
1437 
1 

9022 
1461 
2009 
2947 
3009 
3078 
3204 
3312 
3435 
3499 
3682 
3758 
3B14 
3893 
3955 
iC41 
4170 
4275 
4406 
4525 
4619 
4693 
4831 
4994 
5119 
5212 
5290 
5413 
5495 
5583 



3226 
6976 
4806 

4128 

2013 
8847 
2014 
8088 
8219 
8316 
8420 
8535 
8638 
8736 
6844 
8950 
7896 
2053 
1966 
2072 
2117 
7146 

1437 

1490 
2010 
2949 
3010 
3079 
3205 
3313 
3436 
3501 
3683 
3763 
3647 
3694 
3956 
4042 
4176 
4286 
4407 
4526 
4620 
4702 
4851 
4998 
5120 
5218 
5303 
5423 
5497 
5584 



3263 3493 3512 3714 3733 
7072 7329 7445 7494 7518 
5511 5837 5652 5962 5972 



3823 4072 SIP 4346 4435 4439 5E«9 =7:£ 
7529 7542 7599 7655 7630 7693 7825 7629 
5987 5999 6027 6283 6653 6718 



8043 


8075 


8126 


8144 


8178 


8192 


6264 


6407 


8478 


8503 


8586 


6597 


8742 


8920 


897<3 


8992 






















2985 


7005 


7012 


7304 


7708 


7709 


8031 


8035 


8038 


8049 


8056 


8071 


8079 


8093 


8097 


8104 


8116 


6132 


6138 


8153 


8160 


8166 


8171 


8185 


8201 


8207 


8224 


8229 


8236 


8239 


8246 


8248 


8251 


8254 


8266 


8274 


8261 


8289 


8299 


8329 


8335 


8341 


8346 


8353 


8359 


8363 


8367 


8373 


6380 


8366 


8394 


8399 


8422 


8428 


8435 


8445 


8455 


8462 


8473 


6482 


8492 


8496 


8507 


8517 


8523 


B541 


8547 


8556 


8565 


8574 


8578 


8582 


8591 


8601 


8607 


8613 


8620 


8624 


8646 


8650 


8655 


8665 


8670 


8677 


bbBl 


8688 


8699 


8705 


8711 


8719 


8726 


8746 


8749 


8757 


8761 


8767 


8776 


8786 


8797 


8804 


8809 


8616 


8823 


8832 


8651 


8854 


8864 


8870 


8674 


8882 


8890 


8897 


8906 


8915 


8925 


8931 


8935 


6954 


8966 


6970 


8964 


8996 


















2194 


7856 


9020 






















1971 


1972 


1987 


1988 


1989 


1990 


2031 


2032 


2048 


2049 


S06Q 


2063 


2066 


2075 


2078 


2081 


2084 


2087 


2090 


2093 


2096 


2099 


2102 


2105 


2108 


2111 


2120 


2123 


2126 


2129 


2132 


2135 


2138 


2141 


2144 


2147 


2150 


2153 


7027 


7557 


7558 


7559 


7784 


7785 


7766 


7787 


8056 


8273 


8490 









1492 


1493 


1494 


1925 


1944 


1948 


1952 


1954 


1959 


1963 


1965 


1991 


SQOl 


2011 


2012 


2016 


2020 


2044 


2199 


2215 


2916 


2916 


2925 


2941 


2942 


2945 


2951 


2952 


2953 


2955 


2957 


2977 


2960 


2982 


2965 


2999 


3000 


3007 


3006 


3011 


3033 


3036 


3039 


3044 


3045 


3046 


3047 


3048 


3066 


3071 


3072 


3077 


3080 


3061 


3099 


3104 


3105 


3126 


3129 


3130 


3131 


3132 


3146 


3172 


3193 


3214 


3215 


3216 


3217 


3216 


3241 


3255 


3280 


3290 


3297 


3298 


3310 


3311 


3333 


3354 


3366 


3366 


3402 


3406 


3407 


3412 


3413 


3414 


3415 


3416 


3429 


3440 


3441 


3442 


3443 


3444 


3457 


3463 


3464 


3477 


3478 


3479 


3480 


3481 


3520 


3521 


3530 


3531 


3532 


3533 


3534 


3563 


3585 


3608 


3631 


3655 


3673 


36% 


3697 


3696 


3699 


3720 


3722 


3740 


3741 


3747 


3748 


3749 


3750 


3751 


3764 


3770 


3771 


3772 


3773 


3774 


3795 


3804 


3805 


3810 


3811 


3612 


3613 


3854 


3655 


3660 


3861 


3862 


3663 


3664 


3879 


3884 


3885 


3890 


3891 


3892 


3908 


3913 


3914 


3924 


3925 


3926 


3927 


3928 


3940 


3947 


3948 


3953 


3954 


3957 


3986 


3991 


3992 


3997 


3998 


3999 


4000 


4001 


4025 


4029 


4030 


4040 


4043 


4044 


4086 


4133 


4134 


4139 


4140 


4141 


4142 


4143 


4144 


4164 


41o9 


4177 


4176 


4179 


4160 


4161 


4164 


4207 


4221 


4225 


4236 


4241 


4243 


4272 


4294 


4300 


4301 


4314 


4315 


4316 


4317 


4318 


4336 


4338 


4390 


4393 


4394 


4406 


4409 


4421 


4446 


4453 


4454 


4460 


4461 


4462 


4463 


4464 


4509 


4516 


4534 


4535 


4536 


4537 


4538 


4549 


4564 


4577 


4586 


4601 


4607 




4614 


4621 


4622 


4623 


4641 


4647 


4646 


4652 


4653 


4654 


4655 


4656 


m 


4675 


4706 


4707 


4713 


4714 


4715 


4716 


4717 


4754 


4766 


4776 


4790 




4866 


4871 


4672 


4875 


4876 


4677 


4676 


4879 


4914 


4940 


4%6 




4999 


5000 


5001 


5002 


5035 


5053 


5066 


5063 


5098 


5113 


5114 


5117 

5207 


5121 


5142 


5154 


5167 


5168 


5171 


5172 


5173 


5174 


5175 


5192 




5219 


5220 


5221 


5222 


5240 


5266 


5270 


5271 


5275 


5276 


§§68 






5315 


5328 


5341 


5350 


5359 


5360 


5364 


5365 


5366 


5367 




§"09 


5424 


5425 


5426 


5427 


5432 


5434 


5475 


5483 


5484 


5491 


5492 


5493 




5502 


5526 


5529 


5537 


5536 


5539 


5540 


5541 


5573 


5577 


5576 


553 i 


563.- 


5585 


5566 


5612 


5616 


5617 


5620 


5621 


5622 


5623 


5624 


5631 


563= 


5t> 
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.EQJIV 



.E.EN 



If 



.IFF 



5639 
57b7 

7237 
75M2 
7%1 
BC3M 
15C3 
1566 
1601 
1875 
19Cj 
2020 
2175 
1457 
2001 
2943 
3007 
3098 
3254 
3H14 
3500 
3698 
3803 
3892 
3990 
4141 
4240 
4394 
4536 
4648 
4777 
4978 
5120 
5239 
5364 
5493 
5585 
5663 
5847 
6941 
7026 
7085 
7151 
7384 
7911 
7982 
1489 
2925 
3066 
3204 
3366 
3463 



56*40 
5783 

^ 

704 
710 
7255 
7557 
7%2 
9000 
1504 
1569 
1602 
1876 
1906 
2985 
8271 
1489 
2009 
2945 
3009 
3103 
3279 
3415 
3519 
3719 
3805 
3893 
3992 



5641 5642 

5793 5796 

6038 6054 

6989 6992 

7054 7056 

7106 7109 

7289 7293 

75St> 7584 

7963 7964 

9001 9002 

1506 1528 

1570 1571 

1603 1604 

1877 1878 

1907 1908 

7005 7012 

8392 8487 

1491 1492 

2010 2011 

2947 2949 

3010 3032 

3105 3128 

3289 3296 

3428 3434 

3521 3530 

3721 3739 

3810 3812 

3907 3912 

3997 3999 



4142 4143 4163 

4242 4271 4274 

4406 4408 4420 

4537 4548 4563 

4652 4654 4655 

4789 4801 4813 

4992 4994 4998 

5141 5153 5166 

5265 5269 5271 

5366 5367 5408 

5494 5496 5501 

5611 5615 5617 

5&b6 5668 5669 

5919 6034 6035 

6%2 6983 6984 

7027 7032 7035 

7093 7095 7100 

7158 7162 7163 

7430 7451 7510 

7926 7937 7943 

7998 8005 8015 

1492 1493 1494 

2941 2979 2981 

3071 3072 3078 

3205 3215 3216 

3386 3402 3406 

3464 3478 3479 



5643 a)54 

5797 5798 

6055 6134 

6998 7001 

7067 7070 

7126 7133 

7304 7319 

7711 7715 

7965 7966 

9003 9018 

1529 1530 

1572 1573 

1657 1658 

1879 1880 

1909 1910 

7028 7304 

8514 8594 

1493 1494 

2015 2016 

2951 2952 

3037 3039 

3130 3131 

3298 3310 

3436 3440 

3532 3533 

3741 3747 

3813 3846 

3914 3924 

4000 4024 

4168 4170 

428S 4293 

4447 4452 

4576 4587 

4656 4674 

4830 4850 

5000 5001 

5168 5171 

5275 5277 

5411 5413 

5527 5529 

5620 5622 

5739 5763 

6036 6037 

6985 6987 

7040 7045 

7101 7102 

7164 7180 

7512 7515 

7947 7951 

8023 8025 

1948 1952 

2999 3000 

3079 3081 

3218 3241 

3407 3413 

3481 3499 



5662 
5799 
6211 
7002 
7071 
7138 
7326 
7793 
7967 
9019 
1531 
1574 
1659 
1881 
1911 
7560 
8604 
1884 
2019 
2953 
3044 
3145 
3312 
3442 
3562 
3749 
3853 
3926 
4028 
4176 
4299 
4454 
4600 
4692 
4865 
5034 
5173 
5278 
5423 
5537 
5623 
5766 
6053 
6988 
7054 
7105 
723& 
7542 
7961 
8027 
1954 
3008 
3099 
3255 
3414 



5663 
5900 
6594 
7005 
7072 
7139 
7367 
7861 
7968 
9020 
1532 
1575 
1660 
1882 
1912 
7710 
8723 
1941 
2042 
2955 
3046 
3171 
3332 
3443 
3584 
3750 
3855 
3927 
4030 
4178 
4301 
4460 
4606 
4701 
4870 
5052 
5174 
5289 
5425 
5539 
5630 
5782 
6054 
6989 
7066 
7108 
7254 
7557 
7962 
8031 
1959 
3009 
3104 
3280 
3416 



3501 3520 



5666 5667 5668 

5801 5803 5833 

6897 fc907 6924 

7012 7018 7020 

7074 7076 7083 

7140 7148 7158 

7371 7385 7431 

7898 7912 7927 

7973 7982 7993 

1533 1534 1535 

1576 1595 1596 

1868 1869 1870 

1883 1899 1900 

1915 1916 

8033 8053 8082 

8835 8928 8940 

1947 1950 1952 

2044 2215 2915 

2972 2979 2980 

3047 3065 3070 

3192 3203 3205 

3353 3365 3385 

3456 3462 3464 

3607 3630 3654 

3757 3762 3764 

3860 3862 3863 

3939 3946 3948 

4040 4042 4043 

4179 4180 4183 

4314 4316 -4317 

4462 4463 4508 

4612 4614 4619 

4705 4707 4713 

4872 4875 4877 

5065 5082 5097 

5191 5206 5210 

5302 5314 5327 

5426 5431 5433 

5540 5572 5576 

5634 5636 5639 

5792 5795 5797 

6133 6210 6593 

6991 6997 7000 

7068 7069 7070 

7118 7129 7136 

7288 7292 7303 

7565 7583 7612 

7963 7964 7965 

9000 9001 9002 

1962 1965 J 991 

3011 3033 3038 

3105 3129 3130 

3290 3297 3298 

3429 3435 3436 

3521 3531 3532 



5669 5670 5740 

5848 5920 6034 

6922 6942 6963 

7C26 7027 7028 

'087 7092 7094 

7ie>2 7163 7165 

7460 7511 7512 

7938 7944 7947 

7999 8015 8025 

1536 1537 1536 

1597 1598 1599 

1871 1872 1873 

1901 1902 1903 

8091 8113 8135 

8947 8962 8976 

1958 1962 1964 

2917 2924 2936 

2981 2984 2998 

3072 3077 3079 

3214 3216 3217 

3401 3405 3407 

3477 3479 3480 

3672 3681 3683 

3770 3772 3773 

3878 3883 3885 

3953 3955 3956 

4085 4132 4134 

4206 4220 4224 

4335 4337 4389 

4515 4524 4526 

4621 4622 4640 

4715 4716 4753 

4878 4913 4939 

5112 5114 5117 

5212 5218 5220 

5340 5349 5358 

5474 5482 5484 

5578 5581 5583 

5641 5642 5653 

5799 5800 5602 

6896 6906 b?23 

7002 "004 7011 

7072 7073 7C74 

7138 7139 71'il 

7318 7325 '366 

7714 7792 7860 

7966 7967 7968 

9017 9018 9019 

2016 2020 2916 

3039 3045 3046 

3132 3146 3172 

3311 3312 3333 

3441 3442 3444 

3E34 3563 3585 



5764 
6Q35 
6984 
7033 
7098 
7181 
7515 
7960 
8027 

1567 
1600 
1874 
1904 

8163 

8988 

1991 

2941 

3000 

3080 

3240 

3412 

3498 

3696 

3794 

3890 

3985 

4139 

4235 

4392 

4534 

4646 

4765 

496b 

5JJ9 

STc. 

S3bu 

S4«. 

5E34 

5b61 

^332 

7UJ0 
708o 
7148 
7370 
7897 
7972 

2918 
3048 
3193 

3UC-? 
3608 



lib 
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3b31 



4181 
431& 
4464 
4614 
4707 
4876 
5083 
5207 
5315 
5432 
5573 
5640 
5797 
6211 
7067 
7289 
7898 

. IFT 2985 
, IFTF 2985 
.IIF 1456 
2952 
7039 
7507 

. :RP 2044 
3803 
4705 
5795 

.LIST 1 
1998 
2957 
3405 
3812 
4168 
4715 
5411 
5799 
7966 

.ri^CRO 1 
3518 
4451 
5575 

.nCALL 1437 
.HEX IT 2043 
.NLIST 1 
1998 
2957 
3405 
3812 
4168 
4715 
5411 



3655 3673 

3764 3771 

3864 3879 

3948 3954 

4044 4086 

4184 4207 

4318 4336 

4509 4516 

4620 4621 

4714 4715 

4877 4879 

5098 5113 

5211 5212 

5328 5341 

5434 5475 

5577 5578 

5641 5643 

5798 5799 

6594 6897 

7070 7071 

7293 7319 

7912 7927 

7005 7012 

7005 7012 

1461 1466 

2953 2955 

7040 7041 

7581 7628 

2215 2998 

3853 3883 

4870 4992 

7045 7118 

1437 1438 
1999 2000 
2980 2985 
3414 3434 
3853 3862 
4178 4299 
4870 4877 
5425 5482 
6992 7005 
7%7 7%8 

1438 1440 
3680 3738 
4523 4611 
5614 5633 
1884 2016 

1437 1438 

1999 2000 

2980 2985 

3414 3434 

3853 3862 
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